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XXII. 


PERSONAL RECOLLECTIONS OF A GREAT LARYN- 
GOLOGIST: SIR MORELL MACKENZIE. 
1836—1892. 

D. Bryson DELavan, M. D., 

New York. 


The life history of Sir Morell Mackenzie, brilliant in its various 
distinguished and unusual phases, is too extraordinary to be 
allowed to linger in oblivion. Considering the debt owed to him 


by humanity, and more particularly by ourselves to whom his 


genius has brought so much of enlightenment and progress, it 
seems incredible that the misunderstandings and misrepresenta- 
tions of the past should so ruthlessly have obscured his fame. 

It is fitting as well as just that I, his ardent friend of fifty 
years, should recall his name to the present generation and briefly 
set forth the character and accomplishments of this pre-eminently 
great man—great in personality, great in the establishing and 
furtherance of our special science, and greatest of all in his 
influence upon the political history of the world, 

Of Moreli Mackenzie we may quote the witticism that “the 
best Englishmen we meet in London are either Irish or Scotch.” 
In his case this was eminently true. Mythically descended from 
the famed Desmonds, Kings in Ireland at the time of its intel- 
lectual ascendency, the ancient Mackenzies migrated to Scotland 
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where they became a powerful clan and, generations later, in 
some instances proceeded thence to England. 

Mackenzie's name, Morell, was derived from an uncle and was 
not of the family. His paternal grandmother, named Symonds, 
was the daughter of a medical practitioner. His father, Stephen 
Mackenzie, was a physician and a man of unusual character; for 
he was possessed of great good taste, varied learning, and much 
literary enthusiasm; while his mother, originally named Harvey, 
was a woman of great liveliness of nature and mental ability. 
These excellent parents surrounded themselves with representa- 
tives of the best literary talent of the day, and it was in this 
atmosphere that Morell, their eldest son, was educated until his 
fourteenth vear, at which time his father died. 

Born in Leytonstone, a suburb of London, in 1836, his boyhood 
found him, a youth of particularly delicate constitution, at the 
Westminster School, where he was making rapid progress in 
both physical and mental development under the highly intel- 
lectual counsels of his father. It cannot be said that at this period 
the brilliant successes of his later life were indicated, for he 
seemed backward and of slow mental progress. He was a gentle, 
kindly and reflective lad, steadily developing later in all desirable 
directions, and of all others one who deserved an unbroken con- 
tinuity of scholastic training. Unfortunately, however, his father 
while driving on his professional rounds, was thrown from his 
carriage and killed, leaving him at fourteen the eldest of eight 
children, With narrowed means, his mother bravely undertook 
the support of the family, opening a small school; but within two 
years Morell was obliged to leave school and entered the business 
house of a relative. He seemed to have inherited the medical 
instincts of his father, for although engaged early and late in 
the minor affairs of his employers, he continued his studies and 
was an omnivorous reader, especially of things pertaining to 
medicine—rising at five in the morning for this purpose before 
going to his office work. This attempt to study and work at the 
same time was, of course, difficult, but his earnestness was ob- 
served by a discerning aunt, who enabled him to leave the office 
and to devote himself to medical studies at the London Hospital 


College. There his superior abilities and earnestness of purpose 
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gained the appreciation of the faculty and enabled him to take 
the highest prizes of the course. Later he became a member of 
the College of Surgeons. After taking their diploma, and also 
that of the Apothecaries’ Company, and carrying off the Jack- 
sonian prize, he qualified generally in the hospitals for work, and 
became Interne, Resident Accoucheur, House Surgeon and Resi- 
dent Medical Officer. He also took the post of Resident Surgeon 
to the Tower Hamlets Dispensary, meanwhile matriculating and 
taking the degree of M.D. at the London University. 

The kind relative who had thus far encouraged him was too 
appreciative of his value to retire at this time. She enabled him 
to still further pursue his course of study at the medical schools 
of Paris, Prague, Budapest and Vienna, where he made himself 
familiar with the practice and procedures of the medical schools 
of the Continent. It was in the course of this experience, in 
1859, that the future of his professional life was determined, for 
at Budapest he met with Professor Karl Czermak and by him 
was taught the use of the newly discovered laryngoscope. A little 
later at Vienna he studied under Professor Turck. 

By the time he returned to England he had accumulated a vast 
store of clinical experience and of learning from his foreign in- 
structors. He acquired the degree of Doctor of Medicine finally 
in 1862, and also became assistant physician at the London Hos- 
pital, where he was highly recommended by the ablest of his 
former instructors, including Sir William Jenner, Mr. Hutchinson 
and Sir Andrew Clark, who spoke of him as “formerly one of the 
most distinguished pupils and resident officer of the London Hos- 
pital. I never knew assistance more ably, zealously and punctu- 
ally rendered.” The encomiums of the others, including Sir 
William Ferguson, were no less valuable and significant. 

Years later, at a time when the German papers were denounc- 
ing Sir Morell Mackenzie as ‘‘a charlatan and impostor, by name 
Morris Markowitz of disreputable Polish extraction,” these tes- 
timonials must have been of especial significance. 

Upon entering practice in 1862, Mackenzie quickly recognized 
that the number of patients seen at his private office would not 


be sufficient to fill his time or further his aim for a wide and com- 
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prehensive knowledge of diseases of the throat. He therefore 
secured proper quarters and established the Metropolitan Free 
Dispensary for Diseases of the Throat and Loss of Voice. It was 
not long before the Dispensary became known and abundantly 
patronized, and thus with it as a beginning was inaugurated the 
London Hospital for Diseases of the Throat in Golden Square, 
which later became famous throughout the world. Here, with the 
newly heralded laryngoscope, and with the stethoscope, as im- 
proved by our own physician, Dr. Cammann, he pursued his 
remarkable career. By its tenth year the hospital had opened an 
important ward with twenty beds and with a notable staff of med- 
ical men, including the most honored names in London. 

3ut while the beneficent influences of the hospital in the pre- 
vention and cure of disease were well recognized by its patients, 
the enterprise was by no means free of criticism from the medical 
profession itself. As with the history of specialism in general, in 
this country as well as abroad, the pioneer specialists were looked 
upon with disgust and contempt, and not seldom were subjected 
to serious persecution, nowhere better demonstrated than in the 
history of that great pioneer in the specialty of diseases of the 
throat, Dr. Horace Green of New York. Serious attacks were 
made upon the Golden Square Hospital, some of which threatened 
its destruction. The character, courage and cleverness of Mac- 
kenzie were such as to carry conviction and thus to withstand 
adverse criticism and endeavors, and it is interesting to note that 
while the Prince of Wales himself had at first been alienated 
through these unfriendly influences, Mackenzie finally became his 
trusted adviser, and that of others of the royal family, including 
the Princess Royal who, as Empress Irederick, visited admiringly 
the wards of the hospital and held for Mackenzie the highest 
esteem, as was eloquently shown in her recently published **Let- 
ters” and in the well known expressions of King Edward \ II. 

Due to exceptionally good management, it is worthy of note 
that the Golden Square Hospital was never in debt; thanks, per- 
haps, to the wisdom guided by the early business training of its 
chief, 

We as Americans have every reason to be interested in the 
life of the London Throat Hospital at Golden Square. In the 
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years which succeeded its founding it steadily rose in the con- 
fidence and esteem of those best qualified to judge. Dr. Mackenzie 
had been among the earliest students of Czermak and of Turck, 
and had acquired from both the very best that they were able to 
give. Meanwhile our own early seekers after instruction had 
flocked to Vienna, where they also sought the wisdom of Pro- 
fessor Turck and of his eminent successors, Professors von 
Schroetter and Sloerk. Both Turck and von Schroetter were ex- 
cellent laryngoscopists and pre-eminently qualified as teachers of 
the diagnosis and the pathology of laryngeal disease. Moreover, 
their clinics supplied abundant material. In the treatment of these 
conditions, however, they were not as well equipped, for they 
had adopted the limited therapeutic methods of Horace Green, 
most of which had been suggested by Trousseau. Nitrate of sil- 
ver, sulphate of copper, iodine, morphia and a few other solutions 
applied with a camel’s hair brush, itself an improvement upor 
the ancient sponge probang, were in common use ; while the upper 
regions were as yet undiscovered, except for the use of the so- 
called postnasal syringe. It was to Morell Mackenzie that the 
world owes its emancipation from these primitive methods; for 
of all specialists he was the first to improve and develop the 
therapeutics of laryngology. Himself thoroughly versed in phar- 
macology and of highly inventive mind, he originated the system 
which, embodied in his remarkable work, “A Pharmacopcea of the 
London Throat Hospital,” became a classic followed to the pres- 
ent day by those wise enough to recognize its many superior 
suggestions. An extensive list of applications was published, some 
of course now obsolete, while many of our own stand-bys had not 
yet been discovered, Thanks to the genius of Mackenzie, a refine- 
ment of treatment and a variety and fertility of resource hitherto 
unknown was introduced to the world. A comparison of his 
various forms of throat lozenges, having as their base the black 
currant paste, with some of the atrocities now on the market and 
vigorously advertised, suggests that in some ways the former days 
were better than these. His improvements and original ideas in 
various other directions created a new era. 

The unqualified success of the London Throat Hospital in 


Golden Square naturally depended upon the intelligence, energy 
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and influence of the one at its head, calling from him a vast 
amount of continuous and difficult labor, demanded by the com- 
plex requirements of the institution; these including the care of 
patients, the management of the students and the financial upkeep 
—enough, one would suppose, to have engaged the time and 
attention of any one man. Not so with Mackenzie: his private 
practice was the most important of that of any man in Europe. 
Mackenzie’s office fee was two guineas, and his annual income 
approximately £15,000. But in addition to this he conducted the 
hospital and prosecuted his literary work with unremitting zeal. 
Patients soon recognized the superiority of his diagnosis and 
treatment over that of the old time practitioners, and while harsh 
criticisms of him and his income not infrequently came from the 
medical profession, his patients were unanimous in their expres- 
sions of appreciation of the relief they derived and of their sat- 
isfaction with its cost. Charges to the contrary were invariably 
disproved, while he ministered gratuitously to an army of deserv- 
ing sufferers. Notwithstanding this, and in spite of it, he was 
more than once referred to by the jealous medical profession as 
“the guinea pig,’ a cheap innuendo eloquently contradicted by 
the representatives of the clergy, the stage and countless others, 
from none of whom, however eminent, he ever accepted a fee. 
The extent and frequency of his personal generosity was unsus 
pected until made evident by a cloud of witnesses after his death. 
Their testimonials might be multiplied indefinitely. He was the 
same earnest, kindly, devoted, genial spirit—whether with sick 
children in the hovels of the poor or the hospital wards, or in 
Kings’ palaces. Eminently reassuring and sympathetic, it was felt 
that nothing would be left undone and everything short of the 
impossible would be accomplished. 

This remarkable spiritual quality was particularly felt by the 
Crown Prince Frederick, who never failed to respond to it, and 
it was this absolute, almost unquestioning confidence in his Eng- 
lish adviser that was one of the causes of the bitter attacks and 
underhand conspiracies against him at Berlin, dating from the 
time this strong preference was unmistakably shown. 

As a school of advanced laryngology the Hospital at Golden 
Square was pre-eminent. Although the fashion tended toward 
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Vienna, the more comprehending of our American students real- 
ized the vast superiority of Dr. Mackenzie’s methods in the 
refined management of patients, not only in the direction of the 
more serious diseases but in the care of those minor ailments, 
always annoying and often threatening future trouble. In the 
care of the singing voice he had no rival and naturally was con- 
sulted hy the most eminent vocalists of the day. It was not 
strange that the very best of our ambitious young men should 
place themselves under his instruction, and not a few who did so 
returned to this country to fill positions of highest authority. 
Their influence upon the development of the specialty in the 
United States has been profound and valuable, as witness the 
following example : 

Kirst and most important of all, let me mention Clinton Wag- 
ner who, like Solis-Cohen, had been an army surgeon of dis- 
tinction during the Civil War, of thorough general professional 
training and an ardent exponent of the new specialty. Returning 
from Europe in 1873, he settled in New York City and at once, 
following the lead of Mackenzie, founded the Metropolitan Throat 
Hospital, for many years the first and only center of highly 
advanced graduate instruction in laryngology in this country. 
Those who could not go abroad considered it fortunate to ally 
themselves with it, and even those who had studied abroad, espe- 
cially in Vienna, found much to repay them in the example and 
teaching of Dr. Wagner. In the same year, 1873, Dr. Wagner 
founded the New York Laryngological Society, the first of its 
kind in the world. It was at the Metropolitan Throat Hospital, 
New York, that Dr. Wagner introduced the Mackenzie pharma- 
copcea and made known its practice. Here also that he demon- 
strated his ability in the major surgery of the throat. This was 
especially true in the operation of thyrotomy, to which he paid 
special attention, introducing many original suggestions and meth- 
ods, and obtaining conspicuously successful results, several years 
before the excellent and widely heralded results of Mr. Henry T. 
Butlin of London, who, as far as my fairly intimate knowledge 
of Mr. Butlin’s work and writings is concerned, seemed oblivious 


of the excellent advances which Dr. Wagner had made so many 
years before and, incidentally, unacquainted with the fact that 
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our great surgeon, Dr. Gurdon Buck, had performed in 1851 the 
first operation on record for thyrotomy for the removal of a 
cancerous growth—the patient surviving for ten months. Like 
many another, I learned from Clinton Wagner many useful things 
not taught in Vienna or elsewhere here. 

Another incident of a different kind is shown in the career of 
our splendid friends, the late John Noland Mackenzie and of 
Samuel Johnston, both of Baltimore. These eminent men were 
pupils of Dr. Morell Mackenzie, favorites because of their inhe- 
rent ability, and moreover, because they were Americans. For 
obvious reasons it was understood that a man who became first 
assistant at the London Throat Hospital and held that position 
for the required time of a year or more should not practice in 
London; the position was given with a clear understanding to 
this effect. During the period that Dr. John Mackenzie was at 
the London Throat Hospital, Dr. Morell Mackenzie was writing 
his famous book on Diseases of the Throat, a contribution in 
advance of any that had preceded it. The work was especially 
strong in the history of laryngology and this, of course, required 
a wide range of scholarly investigation, 

Among other assistants, John Mackenzie performed an impor- 
tant part of this work. I believe that his subsequent brilliant 
success as an investigator and writer was due in no small measure 
to the discipline thus acquired. Indeed, the same may be said of 
the other collaborators, all of whom derived from the work an 
important element in a liberal education. John Mackenzie's con- 
tributions to the progress of laryngology were numerous, varied 
and of great scientific value, thanks to the influence of his London 
friend. 

Incidentally, in conversing with Dr. Morell Mackenzie upon 
the subject of the publication of his book, he told me that when 
everything had been ready for its issue and the whole edition was 
waiting at the bindery for the covers to be properly dried the 
great fire occurred which destroyed several important establish- 
ments in the printing district of London, including that in which 
his work was stored. The building was consumed and with it 
disappeared every vestige of this monumental production, includ- 


ing not only the entire first edition itself but the type forms, the 
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blocks for illustrations, the used manuscript and everything else 
pertaining to it—not a vestige was left. The work had required 
years of preparation. His own responsibilities, meanwhile, had 
so increased that to have rewritten it would have been imprac- 
ticable, and but one thing stood between him and its total loss. 
By greatest good fortune he had been in the habit of preserving 
a copy of the printer's proofsheets, carefully stored in his private 
safe at home! The moral which he pointed was, “Never fail to 
keep a copy of your work.” Through this circumstance printing 
Was again set in progress, and in due time the book was issued. 

One of the significant events of my own career occurred in 
1882, when Dr. Morell Mackenzie visited America and for the 
first time | met him. His coming was greeted everywhere with 
acclaim, for his pre-eminence was recognized. The New York 
Laryngological Society, founded as we have said by Clinton 
Wagner in 1873, had pursued a brilliant career up to this time. 
In 1882, Dr. Rufus 1’. Lincoln was its president. Naturally it 
was desired to honor Dr. Mackenzie, and Dr. Lincoln therefore 
held a special meeting at his handsome residence, inviting the 
members. They all came, including Beverley Robinson, Bosworth, 
Jarvis, Asch, French and the rest. The address of the evening 
was by Dr. Mackenzie on the subject of “Hemorrhage After 
Tonsillotomy.”” I had succeeded Dr. Charles McBurney in the 
throat department at the De Milt Dispensary, and on alternate 
days with Dr. Lefferts was attending there. Among numerous 
successful tonsillotomies | had had four cases of hemorrhage, 
each one unusual, Following Dr. Mackenzie’s paper there was 
a general discussion by the leading specialists present. At the 
proper time | took the floor and reported my four cases. It was 
my first attempt in participating in an important medical discus- 
sion, being far younger than those who had preceded me, all of 
whom were men of recognized position. Nevertheless, my cases 
were notable. In closing the discussion, Dr. Mackenzie, as was 
characteristic of his attitude toward younger men, very kindly 
referred to them as a valuable contribution. 

This first meeting with Dr. Mackenzie, fifty years ago, proved 
of great import to me, as it opened the way for a friendship which 


grew with every year of his life. 
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My next opportunity occurred in 1884 at the Eighth Inter- 
national Medical Congress, at Copenhagen, Denmark. Of several 
other similar occasions which | have since attended this was by 
far the most interesting and unique. The place, the people, the 
guests and the season were each in its way most attractive, whil> 
the Section in Laryngology brought together a relatively small 
but exceedingly choice coterie of notable specialists. The Ameri- 
can group was represented by Drs. Ingals, French, John Macken- 
zie, Hooper, Bosworth, Daly, Rankin, Roe and myself, while of 
the European element there was, after Morell Mackenzie, Pro- 
fessor Wilhelm Meyer of Copenhagen, chairman of the Section, 
beloved of all, and such eminent men as Moure of Bordeaux, 
Stoerck of Vienna, B. Kraenkel of Berlin, Gottstein of Breslau, 
Heryng of Warsaw and others. 

Dr. Mackenzie had been appointed honorary chairman, but 
while the meeting began upon the morning of a certain day he 
did not appear until the afternoon session. Meanwhile, the place 
of presiding officer was assumed by Schnitler of Vienna, whom 
the good Professor Stoerck had always sarcastically referred to 
as the “so-called” specialist. From the beginning it was evident 
that a certain German element, headed by Schnitzler and sup- 
ported by Semon and a few others, proposed to carry the meeting 
for its own advantage, to the exclusion of the Americans. During 
the proceedings of the morning, as each one of us tried to take 
part in debate, a German was sure to arise and be recognized by 
the Chair. This course was pursued to such an extent that at 
the close of the meeting we discussed the matter among ourselves 
and agreed to withdraw in case justice was refused. lortunately, 
at the opening of the afternoon session, Mackenzie appeared and, 
accepting the chairmanship with full understanding of the situa- 
tion and of the men who were provoking it, promptly suppressed 
them and gave us the proper recognition, much to their dis- 
comfiture, 

Scientifically speaking, the meetings of the session were inter- 
esting. It was on this occasion that Hooper brought forth his 
pioneer study on the “Innervation of the Larynx,” and lrench 
presented a beautiful and graphic exposition of his new and com- 


plete method for the instantaneous photography of the larynx— 
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the apparatus, originated by himself, and the pictures which it 
produced, never since that time surpassed. My own paper was 
upon the innervation of the larynx. 


The crowning feature of the Congress itself was the presence 
of its guest of honor, Professor Louis Pasteur of France. At the 
great general meeting it was he who addressed us, within one 
short hour giving a full and comprehensive exposition of his dis- 
covery of the anti-rabic serum, preventive of hydrophobia, and 
of the steps which from the very beginning of his researches had 
led up to the final result, at that date proved as being effective 
in the treatment of dogs but not yet demonstrated upon the human 
being. To myself this was the supreme hour of my professional 
lifetime, demonstrating the greatest of discoveries as well as the 
sublime character and personality of a super-man. How, a few 
months later, he for the first time applied his serum in the case 
of the little Meister lad, brought to him badly lacerated late after 
receipt of the injury is known to all. I can never read without 
a wave of deep emotion the story of his own terrific anxiety as 
he waited through the night after the administration of the serum 
for evidences of its final result. During the week in which we 
were residing at the Hotel d’Angleterre, numerous occasions 
were offered for observing him. The dignity of his bearing was 
suggestive of the whole attitude of his extraordinary life. The 
Congress at Copenhagen, so extraordinary in all its aspects, will 
always be remembered by me as the most thrilling of all similar 


experiences and the most delightful. 


Why, it may be asked, so emphasize the presence of Pasteur? 
Because, as the proponent of the germ theory and by reason of 
its influence upon the communicability of disease, he revolution- 
ized the existing methods, including those which pertained to 
diseases of the throat. The customs of the throat clinics of that 
time would not now be believed. Even the practice of the most 
distinguished physicians in Vienna, as brought to us by their 
pupils, was unspeakable. The spray apparatus, beginning to be 
in common use in this country, had not yet been introduced abroad 
where, as had formerly been the custom, the camel’s-hair brush 
was universally employed for application to the larynx and upper 
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pharynx, and the retronasal syringe held full sway. That com- 
municable diseases were not more often passed from one patient 
to another can only be explained by the germicidal qualities of 
nitrate of silver, iodine, etc., since the same brush was applied to 
the larynx of patient after patient, often with little care in cleans- 
ing it; the same with tongue depressors. The advent of Pasteur, 
therefore, marked one of the most important advances in laryn- 
gology, as well as in other departments of medicine. 

Socially, the Congress was to me a most important event, for 
it brought me at the threshhold of my career into personal contact 
with many of the leading specialists of the world and engendered 
friendships which continued throughout their lives. Incidentally, 
the hospitalities of our hosts were of a character never since 
repeated. [ have endeavored to describe them in my “Social His- 
tory of the Eighth International Medical Congress,” published 
immediately after returning home. On all occasions Dr. Morell 
Mackenzie was our most notable figure. It is not strange that 
his evident personal and professional superiority should have 
aroused a sense of antagonism in the minds of some of the Ger- 
man contingent, to be remembered in later years. 

Strangely contrasted with the interesting and beautiful features 
of the Copenhagen Congress was the Tenth International Medical 
Congress, held in Berlin, in 1890, two years after the accession 
of William II. My own recollections of it are unreservedly un- 
pleasant. Mackenzie, of course, was not there, and of the splendid 
Emperor Frederick II] there seemed not a vestige—for | failed 
to find a single statue, picture or other memorial of any kind. 

Early in September, 1886, my friend, Dr, Franklin H. Hooper 
of Boston, returning from London, called, bringing the greetings 
of Dr. Mackenzie and announcing with great enthusiasm that 
Dr. Mackenzie was using a method for operating upon pharyn- 
geal adenoids under general anesthesia and had sent me a set of 
the necessary instruments, including the adenoid forceps and the 
hard rubber palate detractor. Dr. Hooper explained the method 
and urged me to put it in practice as soon as possible. 

I had already arranged for an operation the following day, 
upon a girl of 14 whose pharynx contained a large mass of 
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lymphoid growth. With the able assistance of the late Dr. 
Charles H. Knight, | effected a thorough removal of this under 
complete ether anesthesia. Recovery was rapid and with no 
untoward symptoms. This was the first operation of the kind 
ever performed in America. The history of this great advance 
of half a century ago over the former crude and painful methods 
suggests the debt of gratitude owed its originator. It is interest- 
ing to recall that the patient above mentioned is now living and 
well and that her life has been spent in the teaching of singing 


and diction. 


My correspondence with Dr. Mackenzie began soon after his 
visit to this country in 1882. Among a number of personal letters 
received from him, the following possess historic interest and 
reveal, as well, the man. The first relates to the initial issue of 
“The Journal of Laryngology,” just founded by him and being 
received with acclaim: 

19 Harley Street, 
Cavendish Square, West, 
Telegraph Address, Phoniatros, London, 
February 14, 1887. 
Dear Dr. Delavan: 

| am sending you six copies of the Journal for distribution among such 
of your friends or acquaintances as you may think likely to become sub- 
seribers. Blakiston will give you any further cop:es you may see acharce 
of placing advantageously. 

It is a great support to us to find appreciation from such good judges as 
you. | hope the undertaking will succeed in America because it is there 
that such a periodical must find its chief basis of support. Here there are 
so few specialists that we cannot hope for more than a very small circula- 
tion. 

With thanks and kind regards, believe me 

Yours very truly, 
More_L MACKENZIE. 


Several months after the above there came a series of letters 
proposing and explaining the matter set forth in a circular of the 
Blakistons, publishers, of Philadelphia, of which the accompany- 
ing page represents a facsimile. They suggest an invincible firm- 
ness of purpose in the midst of thrilling engrossments; for un- 


doubtedly the German incident was the great event of his life. 


Among them was the following : 
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NEW EDITION, COMPLETE IN ONE VOLUME 


Diseases of the Throat and Nose, 


Including the Pharynx, Larynx, Trachea, GEsophagus, Nasal 
Cavities, etc., etc. 


By MORELL MACKENZIE, M.D., M.R.C.S., 


Senior Physician to the Hospital for Diseases of the Throat and Chest: Lecturer on 
Discases of the Throat at London Hospital Medical College: Physician 
to the Royal society of Musicians, cte., ete. 


REVISED AND EDITED 
By D. BRYSON DELAVAN, M.D., 


Professor of Laryngology and Rhinology in the New York Polyclinic: Chief of Clinic, 
Department of Diseases of the Throat, College of Physicians and Surgeons, New 
York: Secretary of the American Laryngological Association, ete. ete. 


One Volume. Octavo. About 800 pp. Full List of Useful Formule and 
over 200 Illustrations. 


NEARLY READY. 


Dr. Mackenzie's work, as originally issued in two volumes, was the most 
elaborate and absolutely exhaustive book ever published on the subject. con- 
taining, as it did, finished historical and biographical sections, and evineing 
the most systematic labor in its preparation. While this edition will always 
remain valuable as a work of reference, Dr. Mackenzie bas thought well to 
issue an edition, leaving out, to some extent, the historical and bibliographical 
portions, and curtailing the citation of cases, preserving. however, all the 
most practical and useful parts, and making a book that, to the general prac- 
titioner and student, will be much more handy for reference and study. This 
work of revision has been undertaken by Dr, Delavan, at the request an-l with 
the co-operation of the author. The result is a volume, covering the subiect 
in a systematic, exhaustive and concise manner, thorough'y brought up to the 
latest discoveries in this most important branch of medicine, particularly full 
in treatment and diagnosis, and containing additional chapters upon such 
new tepics as Intubation of the Larynx, Photographing the Larynx, Opera- 
tions upon the Nasal Septum, The Use of Cocaine, ete., ete. Dr. Mackenzie's 
standing as the recognized leader in the department of larvngology has recent- 
Iv received additional strength from the fact of his having been called to 
Berlin to operate upon the throat of the Crown Prince of Prussia. 


PRESS NOTICES OF THE PREVIOUS EDITION. 


“He is judicious in his personal views and in his estimate of what others have dene 

Everywhere we can discover What he las individually done, what) remedies and 

surgical methods be las tried, and what success and reverses lave crowned his efforts.”’ 
— Archives of Laryngology. 


“Exhibits in every part the extensive research, clearness of description, close obse™ 
vation, completeness with conciseness of practical detail and fullness of experience that 
Drv. Morell Mackenzie has accustemed us te expect in’ his writings.”’—London Medical 
Times and Gazette, 

“There can be but one verdict of the profession on this manual—it stands without 
Ww competitor in medical literature."°— Dublin Journal of Medical Sciences. 

“Its descriptions of diseases are graphie, and the diagnosis the best we have any 
Where seen.”’—Philadelphia Medical Times, 

“Evinces more systematic laber in its preparation than any other."—Awerican 
Journal of Medical Sciences. 

“The modes of exploration of these remote cavities are clearly explained, and so are 
the various instruments required in examination and operation; excellent illustrations aid 
the text in these particulars.""——St. Louis Courier of Medicine. 
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19 Harley Street, June 3d, 1887. 
Dear Dr. Delavan: 

I have been dreadfully overworked lately or I should have answered 
you before. Perhaps you have seen that I was laterly called to Berlin to 
attend on the Crown Prince of Germany. This has lost me nine days— 
ail & ae tenascin dial, 4 aeide mimesis ok ah dan dain 
you have made regarding the new matter and I am willing that the greater 
number of the cases should be omitted especially those on paralysis of the 
abductors. There are a few cases here and there which are of a unique 
character and ought not, I think, to be admitted. As soon as I return from 
Berlin, I hope to find time to send you a list of the cases I consider essen- 
tial. I think it would be well if you would send over your first proof to 
me or, if you prefer it, you can print the new matter in brackets and 
take full responsibility for it. I think this latter arrangement would be 
more likely to further your interests. 

Yours very truly, More_t MACKENZIE. 

lollowing these letters and my own earnest efforts to prepare 
the expected volume for publication, the antagonism to him 
increased, especially among his English confreres, as well as here 
in the United States, until it appeared that no work associated 
with his name could be made to succeed. Becoming convinced of 
this, my views were communicated to the Blakistons, only to find 
that already they had come to the same conclusion. The revision, 
therefore, was abandoned and this most important opportunity 
lost. The disappointment of Sir Morell himself was severe: but 
his correspondence with me continued in the same friendly tone 
as ever, and [| treasure his letters as evidence of the fine character 
of the man, 

Notwithstanding the constantly increasing gravity of the con- 
ditions surrounding his illustrious patient and himself, Dr. Mac- 
kenzie at once resumed, as far as possible, work in London with 
his accustomed zeal, writing to me as follows, although continuing 
his indefatigable attentions to the Emperor: 

19 Harley Street, London, Feb. 2, 1888. 
Dear Dr. Delavan: 

[ have much pleasure in forwarding you a little paper on leprosy in the 
air passages. It appeared in the form of two leading articles in the 
“Journal of Laryngology.” 1 should be very glad if you could favor me 
with a short article, half the length of mine, for our Journal. Our printer 
would republish the paper for you in an elegant form or you could have 
25 copies free of expense. | am glad to tell you that the Journal has now 


a very good circulation in England as well as in America and will, | think, 
be a still greater success this year. With best regards, believe me 
Yours truly, More_L MACKENZIE. 
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The crisis of Mackenzie's life was thrust upon him in 1887. 
The subject must be approached with discretion, both by reason 
of its own complications as well as for the bitter controversies 
relating to Mackenzie himself which at once arose and the causes 
of which to this day have never been publicly explained. The 
story of the illness and death of the Emperor Frederick, as gen- 
erally understood, is too familiar to warrant exploitation. The 
current reports, widely circulated, were difficult to understand 
because often coming from prejudiced sources and too unreliable 
to be believed. Although in nowise associated with the case my 
own relations with it were particularly intimate, for Mackenzie 
was my friend, as was Hermann Krause, his German associate. 
Through them and others, as well as from their ardent enemies 
with whom unfortunately | was in contact, I heard many things ; 
and therefore drew my deductions and formed my own convic- 
tions. 


The matter must be considered from three points of view: the 
political, the scientific, and the human. Politically, a strong fac- 
tion desired the succession of William II. The serious nature 
of Frederick's condition involved the possibility of this. Had 
Frederick been operated upon, the military surgeon, von Berg- 
mann, would have been the logical choice. At this period, thy- 
rotomy and laryngectomy were in their infancy. Patients had 
been operated upon for laryngectomy in various parts of the 
world, on the whole with bad results; and as late as 1883 Dr. J. 
Solis-Cohen of Philadelphia, collecting sixty-five cases of the 
foremost surgeons, had announced the startling statement that 
at least 50 per cent of those operated upon had died from opera- 
tion. He offered the opinion that laryngectomy had not tended 
to the prolongation of life. 


While the record of laryngectomy was most unpromising, 
raenkel of Berlin had operated intralaryngeally upon nine 
patients: all but one had survived operation, and three were liv- 
ing at the end of two and a half years. 

At that date, 1887, little progress had been made, the experience 
of von Bergmann having been particularly unsuccessful. Was 
the disease in the case of Frederick malignant? Could it be oper- 
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ated upon with fair hope of prolonging life? The health of the 
old Emperor was so precarious that at any time Frederick might 
be called to the throne. Without operation the average of life 
probable for him was at least one year, perhaps more. Did the 
results of operation promise as well? and if surgically successful 
could the Prince, a voiceless, mutilated man, be qualified to reign ? 
In view of the statistics of the operation and of the character of 
his grandson, it is not strange that Emperor William I, being 
urgently importuned by Bismarck to command an operation, 
declined to assume that responsibility, referring final decision to 
the Prince himself. 

It is currently believed that the conduct of the case had been 
dictated through the influence of Bismarck and that the Crown 
Princess who, as the faithful and loving wife of a good man, 
objected to the almost certain shortening of his life, through the 
ineptitude of the care bestowed upon her husband by his German 
physicians, knowing Mackenzie to be the most distinguished of 
living specialists, importuned her mother, Queen Victoria, with 
the result that in May, 1887, Mackenzie's immediate presence at 
Berlin was ordered by her Majesty. 

Analyzing the situation, there is another and more reasonable 
explanation of this vitally important incident. Owing to the un- 
popularity of the Empress with the Germans, especially in view 
of her own earlier experience with her English physician, inter- 
ference on her part would have been impolitic. As compared with 
von Schroetter of Vienna, Moure of Bordeaux or Fraenkel of 
Berlin, the physicians in attendance were inferior as laryngolo- 
gists, while the pre-eminence of Mackenzie was recognized by all. 
Both Tobold and Gerhardt, realizing their own limitations, were 
from the outset overweighted by the gravity of the case and the 
importance of the patient. Their recognition of this, and possibly 
through Bismarck himself, suggested calling the most expert and 
distinguished of specialists. Naturally, the choice fell upon Mac- 
kenzie, This, of course, was distasteful to von Bergmann, whose 


one resource was the performance of a radical operation. 


It would seem that a man of Mackenzie's experience and over- 


wrought physical condition would have preferred the relative 
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quietude of his own established routine. No possible emolument 
could repay such a sacrifice. There can be no question that the 
true nature of the laryngeal growth was known to a man of his 
rare discernment, as well as to Frederick himself, to the Crown 
Princess and to Queen Victoria. They recognized the danger of 
the operation of that time in the almost certainty of the shorten- 
ing of his life; the precarious duration of the life of Emperor 
William I, then 90 years old and very feeble; the erratic and 
impulsive nature of his grandson; the necessity for the avoidance 
of disquieting national conditions following the death of the old 





} 4 2 ; 
j Imperor; and, finally, the various reasons, personal as well as 
| patriotic, for placing I'rederick upon the throne. 


From the time of Mackenzie’s first introduction to the case the 
situation was made most difficult. His function, next to securing 
the comfort and wellbeing of his royal patient, was to protect him 
from the endeavors of the unfriendly faction. It would not have 
been considered surgically possible to operate without a definite 





diagnosis of cancer; and while Mackenzie at no time denied the 
possibility of cancer, he refused his consent to operation until the 





same had been established beyond doubt—a condition not then 
actually proved. Moreover, the results of operation, as we have 
said, by no means promised as well in the prolongation of life as 
did merely palliative treatment. The question of accession to the 
throne of a laryngectomized patient was interesting. Theoreti- 
cally, it would seem that the answer would be negative. How- 
ever, there was no law in the Constitution against it, and as, in 
fact, four days elapsed between the time of the death of E-:mperor 
William I and the coronation of Frederick without a word of 
objection on the score of his invalidism, it is not likely that this 
contingency was regarded seriously as a disqualification. 

In 1890, at the close of the International Medical Congress at 





Berlin, I found myself at the National Hotel in Geneva, Switzer- 
land, and there met Count Cecil D’Aix, owner of the Villa Cirio 
at San Remo, which had been occupied by the Crown Prince 
Frederick from November, 1887, until the death of his father in 
March, 1888. In the course of numerous friendly conversations 
with the Count [| learned many things. The residence of lrederick 
at San Remo was brought about not only for the beneficial effects 
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of the climate as compared with that of Berlin, but, far more 
important, for the absolute necessity of removing him from Ger- 
man territory, and hence from German domination. Had he been 
at home, the orders of his father, influenced by the military circle, 
would have compelled acquiescence, while the intrigues inevitable 
under the circumstances would have added seriously to his already 
uncomfortable life. Notwithstanding the presence of other physi- 
cians, it was through Mackenzie, aided by his loyal associates, 
Drs. Hermann Krause of Berlin and Mark Hovell of London, 
that the possible maximum of efficient care and comfort at their 
hands was afforded the distinguished patient, to his own deep 
appreciation and that of his devoted wife and her family. 

The personal diaries of Irederick, eagerly sought for by the 
German Government in view of the possibilities of their content, 
were continued by Frederick and by him jealously guarded. Three 
volumes were spirited to England for safekeeping. One, the last 
of the series, disappeared ; its present whereabouts no one seems 
to know. The contents of the diaries have never yet been brought 
to light. It seems probable that they were known to Queen Vic- 
toria, and to certain others, for a personage of illustrious distine- 
tion who was acquainted with them is known to have remarked, 
“Some day, when we are all dead, the truth will be known,”—and, 
we may add, Mackenzie officially vindicated. 

The choice of Mackenzie was providential. His courage, poise 
and tactfulness, combined with his professional skill, could not 
have been surpassed. From first to last he was the clever adviser, 
the unwearying guardian and the trusted friend of Irederick and 
the Empress, as constantly manifested in their attitude toward 
him and since publicly confirmed. It was he alone who stood be- 
tween the Crown Prince and operation. He never expressed a 
positive view as to the character of the growth; but, knowing that 
if proved malignant it would be operated upon, placed the burden 
of proof upon his opponents. Thus the great argument for opera- 
tion was not sustained, and the wish of Frederick was carried 
out in the prolongation of his life until the career of William the 
First was ended. 

No words of ours could give as clear and heartfelt a disclosure 


of the conditions under which Mackenzie was compelled to place 
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himself in the case of Emperor Frederick as he gives in the pref- 
ace to his book, “Frederick, the Noble.” While obviously a pain- 
ful task to him, in view of the nature of the controversy and of 
the additional suffering brought by it to hearts already tried be- 
yond the common lot, “under the special circumstances of the 
case,” he says, “I feel it to be a duty which | owe to those exalted 
persons who honored me with their fullest confidence through 
thirteen months of terrible anxiety, to justify the trust which they 
placed in me. My position was one of greatest difficulties, owing 
not only to the overwhelming responsibility of the case itself but 
to what I may call its external complications. [ know of no 
instance in history, in which a physician who simply tried to do 
his duty to his patient to the best of his ability has had to endure 
so much calumny and misrepresentation, to say nothing of the 
abuse and even threats which were liberally showered on me. One 
must be more or less than man to bear deliberate and persistent 
distortion of his words and acts and motives with equanimity. 
The accusations were in many instances absurd and even self- 
contradictory, and from the nature of the case few, even among 
professional men, could form a correct judgment on the facts as 
presented to them. Two things supported me in what would 
otherwise have been an intolerable position. First, my own con- 
sciousness of perfect integrity of purpose; secondly, the absolute 
trust and delicate consideration with which from first to last | 
was trusted by my noble-hearted patient. No physician could wish 
for a patient more obedient to his injunctions, more full of sweet 
reasonableness than the ruler of the mighty German Empire.” 

The final return of Sir Morell Mackenzie to the routine of his 
former life in London, with the added notoriety of recent ex- 
periences, brought an overwhelming flood of professional and 
other duties. None the less these were executed with his usual 
exactness and skill, as suggested in a letter referring to one of my 
patients and indicating the spirit of the man: 

London, February 5th, 1891. 

Dear Dr. Delavan, 

I owe you many apologies for not having written to you before respect- 
ing Miss D. 

At her urgent request I have sent her some inhalations and lozenges, 
but I have told her that vou could do her much more good by applying 
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remedies yourself. 1 used each of the prescriptions herein given in the 
order in wh'ch they stand for about a week as Miss D. asked me to lay 
my plan of treatment before you. I am, however, fully aware that it is 
quite umnecessary for me to make any suggestions to you. 

I hope to come to America this Autumn and to have the pleasure of 
sceiIng you. 

Yours truly, 
MoreELL MACKENZIE. 

It was marked also by a controversy of unparalleled bitterness. 
The experience of our own great specialist, Horace Green of New 
York, the Father of Laryngology, was strikingly similar; for 
not only did both meet with opposition from certain elements of 
the profession, but as a final act of injustice both were expelled 
from the leading medical organizations to which they belonged— 
Mackenzie from the Royal College of Surgeons, on the charge 
of “unethical conduct toward the German physicians.” The 
gravity of this would appear evident in view of the testimonials 
of approval and of esteem from a host of authorities, of repre- 
sentative standing. Naturally, the College of Surgeons, having 
committed a grave and costly error, conspicuously undeserved by 
one who had reflected such distinguished credit upon himself, 
upon the science of medicine, and upon his country, would be the 
last to desire to see the discussion reopened. 

Summarizing the notable accomplishments of this distinguished 
life, we have first of all the man himself; for he was possessed 
of extraordinary strength of character and insistence of purpose, 
great versatility of mind, unusual power of endurance, conspicu- 
ous geniality of nature and remarkable intuitiveness. As a reader 
of character his appreciation of the promise of younger men was 
admirable. He took pleasure in making their acquaintance and 
entered with zeal into their interests. 

Without question, he was the founder of modern laryngology 
in England and of the advanced therapeutics of larvngology in the 
world. As a teacher he had no equal: a ready and polished speak- 
er, he was the consummate master of the theory and technic of 
the minor surgery of the larynx, matchless in deftness and 
skill, adapting means to ends, and inventing or improving special 
instruments which up to that date had not been surpassed ; always 


viving credit to those whose ideas he had adopted, as, for instance, 
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in the case of his famous tonsillotome, known throughout the 
world, which he always described as ‘Mackenzie's modification 
of Physick’s instrument.” His scrupulous exactitude in according 
credit to others might well be emulated at the present day. 

It was Mackenzie who, ten years after the origin of our Ameri- 
can Laryngological Association, founded the British Laryngo- 
logical Association ; its subsequent ruthless destruction was one 
of the acts which proved the venom of his persecutors. 

Despite damaging discussions, practice became more and more 
extensive and arduous, while disappointments and rebuffs were 
multiplied. Moreover, his health, for a number of years preca- 
rious, had become still futher impaired, and various attempts at 
recuperation were unsuccessful. He made several voyages to the 
Mediterranean, and especially enjoyed Teneriffe, the climate of 
which he found particularly acceptable. A succession of attacks 
of influenza, which was rife at that time, added to his long-stand- 
ing asthma and the progressive weakening of his lungs, inevitably 
brought about the end; for although he should have remained in 
a more favorable climate, he insisted upon continuing his pro- 
fessional work, diligently pursuing it. And so, with the exception 
of these various trips, he remained in London until February 3, 
1892, when at his homé and in the presence of his devoted wife 
and his brother, Dr. Stephen Mackenzie, he passed away. 

Knowing the circumstances of the illness and death of the 
Emperor as did none other and conscious of his own integrity 
as already fervently set forth in the preface of his book, *lred- 
erick the Noble,” why did not Mackenzie upon his return to London 
seek to justify himself? He was a man of combative nature, an 
accomplished and convincing controversionalist ; why did he not 
eet the storm of antagonism raised against him, in more than 
one instance by the very men whose professional positions he had 
made and who of all others should have been his loyal friends? 
By Frederick himself, first and before all as well as by the Em- 
press he was held in warm and grateful personal regard. More- 
over, he was supported by the British royal family and by large 
groups of influential friends. The answer to this suggests itself 
in the scrupulous withholding of the contents of the personal 
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diaries of Emperor lrederick and of other records and incidents 
pertaining to the case. Obviously that they were not yet divulged 
was for reasons of state. Mackenzie had been called to effect a 
given purpose. That purpose he had accomplished. No verbal 
explanation could have proclaimed the fact more eloquently, for 
‘rederick the Third was alive and Emperor of Germany. 

And so, throughout the long years since, his memory has been 
allowed to suffer until within a very recent time there have ap- 
peared indications hitherto withheld of an intelligent understand- 
ing on the part of those best qualified to judge. 

loremost among them are the revealing letters of the Empress 
l‘rederick, edited by the Rt. Hon. Frederick Ponsonby (and pub- 
lished by the MacMillan Company, New York, 1929). In these 
letters, written to Queen Victoria of England, is given a clear, 
dispassionate and heartfelt exposition of the whole tragic story. 
In the course of them such tributes are paid Morell Mackenzie 
as to remove all doubt concerning the deep consideration and grat- 
itude held toward him by the whole British royal family; and 
this notwithstanding the somewhat noncomiittal expressions con- 
cerning him of Sir Ponsonby. The study of these letters 1s earn- 
estly recommended; they explain much that hitherto has been 
obscure. 

Moreover, the changed sentiment of the medical profession of 
Kngland has been notably illustrated through the action of the 
London Laryngological Society which, led by his former intimate 
associate in the care of the Emperor, Dr. Mark Hovell, openly 
manifested the respect in which the memory of Sir Morell 
Mackenzie was held by them through their visit to his final rest- 
ing place and the placing of a wreath upon his monument. 

A great leader in whatever he undertook, as pioneer, practition- 
er and author, he has had no equal. But of all his many distin- 
guished achievements one stands forth with ever undying luster ; 
for let it be repeated, it was Mackenzie who, pre-eminently brave, 
accomplished and diplomatic, under royal command, single handed 
and against overwhelming opposition, prolonged a life and effect- 
ed the coronation of an emperor. 

30 EAstT SIXTIETH ST. 
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UNREAL PHENOMENA IN AUDITION AND THEIR 
RELATION TO TEST METHODS.* 


A. G. PoHLMAN, M. D., 


VERMILLION, S. D. 


The function of tests on acuity of hearing is primarily to 
furnish information which may be employed either to advance 
the knowledge on what normal individuals may hear, or to dis- 
cover the location and the extent of the disability in those who 
cannot hear as well as they should. That these two different 
types of problems are intimately related is obvious. When it has 
been established how normal individuals hear, constructive sug- 
gestions may be made in the treatment of those who are deafened. 
Conversely, when all of the factors which produce a condition 
of auditory disability are known, we may gain a more intimate 
knowledge of the operations of the normal apparatus. We must 
necessarily understand, in both types of research, the limitations 
of the methods employed on subjective responses because in both 
instances the proof of the auditory pudding consists in the hear- 
ing thereof. There has been some little conflict between those 
who are interested in the one aspect of the problem and those 
primarily concerned in the other side of the question. The topic 
to be discussed in this paper should be of interest to both schools 
of investigation, because if the proof of the auditory pudding is 
in the hearing thereof, then not only must the accuracy of all 
test methods be definitely defined, but the real phenomena in 
audition must be clearly separated from the unreal phenomena. 

There is a great tendency, due in part to our educational sys- 
tem, to attempt to visualize everything, in spite of the fact that 
there are not only positive limitations to each of our sense organs 
but also a physical impossibility of an interchangeability in the 


*Read before the annual meeting of the Sioux Valley Eye and Ear 


Academy, January 24, 1933. 
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function of the several sense organs. Surely one cannot see 
whether or not garlic has been rubbed on the salad dish, nor can 
one hear the obvious differences between black and white. It is 
therefore essential that each sense organ be investigated in terms 
of itself. We must smell the reactions of the olfactory area; see 
the possible responses in an eye; and hear one’s way, as it were, 
through an auditory apparatus. Many years ago the speaker 
made what he thought was a constructive criticism, in that the 
visual inspection of an auditory apparatus to see how an ear 
heard pitch might be likened to listening at a dead eyeball in the 
effort to discover the riddle of color vision. 

The slogan of the Western Electric Company to put the ear 
on paper is only possible because all Western Electric audiometers 
are supposed to give similar readings and therefore expose all 
individuals tested to definitely established frequencies and inten- 
sities of sound. However valuable an apparatus of this sort may 
be from the standpoint of research, it does not necessarily follow 
that all otologists must purchase it to qualify as a specialist any 
more than every oculist must have the apparatus for making direct 
photographs of a retina, or for a general practitioner to possess 
a continuously recording thermocouple thermometer that will 
read the temperature at any period in the twenty-four hours 
within one-hundredth of a degree. The problem is not of acquir- 
ing scientifically definite information but rather to what uses such 
information may be applied. If, therefore, in the presentation 
of the paper we merely complicate the situation, then so far as 
any practical application is concerned we have accomplished worse 
than nothing. If, on the other hand, we simplify the procedure, 
then the evaluation of the several test methods is made easier and 
the applicable information more accessible, Accordingly, what- 
ever demonstrations are to be made, they must be those which can 
be heard. Necessarily, because of the conditions and the relatively 
inaccurate methods, such demonstrations may be regarded as 
merely crude exhibitions. It may be possible, however, to demon- 
strate what many have never heard before, and where the listener 
can, perhaps for the first time, auditize the reactions to be dis- 
cussed—in other words, put the problem on a basis of persona! 
experience. It is only fair to warn the listeners that the present 
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speaker is considered quite outside the pale because his interpre- 
tations are in direct opposition to those which are universally 
accepted. This is given as a warning, not to mistake a salesman- 
ship on ideas with demonstration of fact, and to buy no gold bricks 


from me or from anyone else. 


We have here a beat frequency oscillator hooked up through 
an intensity control to an amplifier and loud speaker. The advan- 
tage of this particular instrument is that it delivers a tone which 
may be of any pitch from the highest to the lowest audible note 
for these conditions, and under definitely controlled intensity, irre- 
spective of the pitch. It will be observed that as the pitch of the 
note developed is gradually raised the loudness or the intensity 
heard also increases until a certain peak is attained, and then the 
intensity gradually diminishes until it can no longer be heard. 
This observation demonstrates two facts: first, that there is a 
lower and an upper tone limit, and second, that the normal ear is 
not equally sensitive at all frequency levels. The demonstration 
necessarily disregards the fact that the apparatus does not deliver 
a tone of uniform intensity throughout the range, but it was noted 
that the demonstration was crude. Now when the intensity of 
the response is uniformly decreased throughout the range, then 
the lower tone limit rises as the upper tone limit falls, because, 
as has been said, the ear is not equally sensitive throughout the 
audible range. This demonstration was not possible ten years ago, 
and therefore could not have been included in our experimental 
evidence. Will you kindly remember what you have just heard, 
hecause we are to use this information later on in the discussion. 


lor the second demonstration | will employ myself as one 
person to be tested, and will ask each of you to check on what | 
hear. [| will occlude my right external canal with plasticene 
and so long as | hear the sound | will keep my left hand raised. 
When | drop my hand it means | no longer hear the sound source. 
Now clearly there is something the matter with me, and if your 
observation tallies with mine, then there is something the matter 
with you. I am perception deafened for high pitched tones, partly 
due to senility, and partly as the remains of experimental poison- 


ing with quinine some ten years ago. 
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As a third demonstration, | will check my experience against 
that of a younger person who is conduction deafened—i. e., Rinne 
negative. He will raise his hand as soon as he hears the pro- 
gressive increase in the pitch of the note, and will drop his hand 
when he no longer hears it, and | will do likewise. You will note 
that I heard the low tones of the ascending scale long before he 
did but that he heard the higher tones longer than | did. This 
phenomenon is real so far as the low tones are concerned, because 
my hearing for low tones is normal. It is not a real phenomenon 
so far as high tones are concerned, because in this range I may 
be including the element of my own presbyacousia which is a real 
phenomenon in me, into terms of the reactions of the patient. I 
believe it is obvious that whatever tests are made must be on the 
patient ‘and not on the examiner. Comparative tests where patient 
and examiner are both subjected to the same stimulus are quite 
all right, provided the examiner is normal and conscious of his 
own limitations, of which more later. 

Let us apply what you have just heard with the accepted inter- 
pretation of a conduction deafness which indicates that the patient 
shows a raising of the lower tone limit with well preserved sen- 
sitivity for high frequencies. This I have just demonstrated is 
not a real phenomenon but is dependent on one of two things: 
a presbyacousia in the examining physician, and the inability of 
the examiner to definitely test the sensitivity in the high fre- 
quency range. A conduction deafened individual shows an almost 
uniform loss in the sensitivity for all frequencies, and therefore 
a raising of the lower tone limit (which was known), and at 
the same time an equally definite lowering of the upper tone limit 
(which was not known ten years ago). That this finding is of far 
reaching significance may be inferred because its demonstration 
places all theories and mechanical explanations of conduction 
deafness into a class of historical interest, because all of these 
explanations were based on a false premise. Time will not permit 
the proof that the condition as demonstrated results in an equal 
loss in the acuity of hearing all frequencies in the conduction 
deafened individual. 

But you say the patient realizes his disability is for low fre- 


quencies! How may one account for this phenomenon? I have 
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just demonstrated that my own disability for high frequencies 
was obvious and even more pronounced than in a conduction 
deafened case. I must affirm that my acuity for hearing under 
usual conditions is quite normal. I hear the normal number range 
on a phonograph audiometer on the right, and am only short one 
number on the left. In spite of my intimate knowledge of my 
own defect, | am not conscious of any hearing disability except 
for a high pitch tinnitus on the left, a common sign of perception 
deafness. If then, the high end of the audible range is not par- 
ticularly useful to me, it follows it would be unnoticed in the 
average conduction deaf case with a disability of only forty db 
(10,000 increase in intensity) where | require sixty db (1,000,000 
intensity increase). Therefore, the consciousness of the disability 
is not in itself a criterion of either the amount or the extent of 
the incapacity of a person to hear. 

Finally we come to the spoken voice test, which under usual con- 
ditions, is quantitatively almost useless. Here again in order for 
the patient to understand not only must the factors of attention 
and interpretative capacity of the patient be considered, but also 
the intensity and the intelligibility of the source included. Anyone 
who has been abroad probably realizes that a foreign language 
may at first be merely a jumble of sounds, and the longer one 
is exposed to this jumble the more the intelligible words crystal- 
lize out of the complex. This is not a test on acuity of hearing, 
but on the capacity to interpret the signals heard. Accordingly, 
the better one knows the language, the fewer the number of intel- 
ligible words required to understand the context, and the more 
readily one may comprehend the language when it has been de- 
formed. Given, therefore, a man who knows both German and 
English, the former language better than the latter, then under 
the conditions of an advanced presbyacousia which results in de- 
formation of reception, the German will remain more intelligible 
to him than the English. It is for this reason that an individual 
with normal hearing prefers to listen to his mother tongue over 
the telephone which deforms the reception. 

Now, conversely, “Is what the examiner says 100 per cent intel- 
ligible” ? And if he is an American testing a German in German, 


“Ts the unintelligibility so far as the patient is concerned depend- 
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ent on the deformation in reaction of the perceptive apparatus in 
the patient, or is this a deformation of speech as it is pronounced 
by the examiner”? The whispered voice and the spoken voice 
tests are not necessarily excellent criteria on the degree of deaf- 
ness, and have not all of us had deafened cases who report they 
can understand certain individuals well and certain other indi- 
viduals not at all? Clearly then, if we are to make auditory tests 
which shall be of value in diagnosis, these tests must be on the 
patient and not on the examiner. | doubt that one in five otolo- 
gists really knows how well he himself hears, although practically 
all of them make comparative tests. 

The next point, if we are to deal with real phenomena in 
audition, is that we must test the hearing of the patient and 
not something else. For this reason all tests on speech, so far as 
audition is concerned, must eliminate the possibility of lip reading 
or of reinforcement to that which is heard through sight. If a 
patient sees a fork struck and knows it is activated, he will tend 
to hear it or at least think he hears it, when in point of fact, he 
really does not. By far the greatest source of error in fork stem 
tests come through touch, and each examiner seems to believe 
because he himself cannot feel the vibrations of the fork, then 
necessarily the deafened patient cannot feel them. May | indi- 
cate that such confusion of touch with hearing has brought with 
it far reaching consequences? You all remember that Bezold pro- 
duced the so-called continuous frequency set of forks and whistles, 
and in examining deafened children he not only discovered rudi- 
ments of hearing but also described the celebrated tone islands 
associated with his name. It was found that deafened children 
with such tone islands could be so re-educated that the tone gaps 
were bridged and the cochlea re-established functionally through- 
out the usual speech range. Some years ago I visited a deaf insti- 
tute, and when I made the statement that the tone islands of 
Bezold are not real phenomena, and that there was no real experi- 
mental evidence to support the idea of an alleged re-education in 
the cochlea, I was asked to demonstrate my contention. I was 
given the case of a child whose charts before schooling showed 
definite tone gaps, while after two years of re-education the tone 
gaps had been bridged. | hooked up a bone activating telephone 
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with an amplifier, and had the child’s teacher deliver the signals 
to which the child reacted through the microphone. There was 
absolutely no response from the child when the receiver was 
placed firmly on the head, but the reaction was immediate when 
the receiver was applied to the soles of the feet or to the fingers. 
Since that time the director of this institute has said nothing about 
tone islands and re-education of hearing, but has confined him- 
self to researches on the substitution of tactile for auditory 
impressions. [ezold’s contention for tone islands and the entire 
system for the re-education of mute children were accordingly 


based on a phenomenon which was not real. 


The next point to be considered is that the test must be on the 
patient and not on the room. Perhaps [ may bring this home 
by narrating a personal experience. Some years ago a colleague, 
who was suspicious of both myself and my methods, referred a 
case for testing with a notation that this was an important case 
and for me to exercise particular care. My test revealed a rela- 
tively normal sound conduction apparatus for both ears (definitely 
Rinne positive) with an obvious perception deafness on both 
sides. | made this report with a suggestion that both prognosis 
and treatment were zero. I was immediately called on receipt of 
this report and informed that my diagnosis was incorrect because 
the case was clearly one of conduction deafness and would re- 
spond to treatment. 


This was my chance to show that I was a good sport, because 
the case would be returned to me after a month's treatment for 
re-examination. You may be quite sure that I tested this indi- 
vidual carefully and found that, within reasonable experimental 
error, the readings were identical. This again brought the re- 
ceiver down, and my suspicious colleague indicated that at last 
he had me where he wanted me because not only was my sug- 
gested diagnosis incorrect, but according to his own tests the 
patient actually heard much better. I replied that there might 
be some mistake, and would like the privilege of a third test. The 
third test read the same as the other two. | therefore inquired 
into the subjective evidence and found the patient was by no 


means sure that she actually heard better, although according to 
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the doctor’s tests she certainly did. Then it developed that the 
preliminary test had been made in a large room with hangings, 
carpets and overstuffed furniture, while the second test had been 
made in an office cubicle which is about the world’s worst place 
for such tests. Naturally the patient seemingly heard better under 
the latter conditions, just as your own voice and your own whist- 
ling take on an increased resonance when you sing or whistle in the 
bathroom. So being possessed of a mean scientific turn of mind. 
the next move was up to me. | informed by colleague that | had 
discovered the reason for some of our difference in opinion, 
because | was testing his patient and he was testing his rooms. 
The reaction to this explanation was that | was a fool with a 
number of qualifying adjectives, and no more patients from this 
source.’ | am still wondering how an otologist can arrive at the 
diagnosis of a conduction deafness in a case which is pro- 
nouncedly Rinne positive, even if he did not test the deafness for 
high frequency. So I am just as much of a fool now as then, 
which merely proves that some people just cannot learn. | am 
also of the opinion that if this paper is published, my worthy 
colleague will probably not react, because he belongs to the type 
that doesn’t need to read much. 

The fourth point is that the test must not be on the sound 
source but on the patient. My good friend Sonnenschein has been 
up and down this broad land urging for standardization forks and 
for standardization of position of forks. I take it what he says 
is perfectly understood, even if it is not acted upon. It is well 
known that the tuning fork is a double sound source with four 
areas of reinforcement and four so-called dead areas, which may 
be demonstrated by revolving an activated fork. However, there 
is still another point to be considered, particularly if the sound 
source is located some distance away from the ear, and this is the 
so-called standing wave system developed in the room. If I take 
a single source like a loud speaxer and generate a high pitched 
tone, merely moving the head ever so little will result in a pro- 
nounced change in intensity. The higher the frequency of the 
note, the more pronounced the head shadow. | myself must admit 
that | hear high pitched notes somewhat more acutely when the 
telephone receiver is removed from contact with the ear. This phe- 
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nomenon is probably due to eliminating a certain amount of damp- 
ing to the vibrations of the telephone diaphragm and to the 
reflections of sound by the external ear. | have had numbers of 
deafened individuals who show similar manifestations. This ob- 
servation is directly opposed to the German school, which seeks 
to eliminate bone conduction through the use of the loud speaker 
instead of a head receiver. 

Another point to be considered if we would eliminate unreal 
phenomena ts that the reaction of the patient must be to the sound 
source only. This brings up the phenomenon known as masking. 
and explains why the New Yorker reads in the subway. He does 
this because speech is practically impossible, and he cannot hear 
what is said to him because his hearing is masked by the loud 
adventitious sounds about him. The better his conduction appa- 
ratus is adapted to bring in sounds, the better it is adapted to 
bring in the noise. So far, then, as tests on a bilateral Rinne 
negative case are concerned, the usual office conditions may suffice 
because such cases are deaf by a factor of thirty to forty db, which 
is about the noise level under the usual test conditions: 


Now let us have one point absolutely clear: No one, normal or 
deaf, ever hears better in a noise, and this has been established by 
quantitative experimental evidence. How then may we account for 
the very common condition of paracousis Willisi reported by bilat- 
erally conduction deafened individuals :—because if no one, nor- 
mal or deafened, hears better in the presence of a noise, then 
paracousis is not a real phenomenon. What do these paracousis 
cases hear better in a noise? Individual A, with normal hearing, 
and individual [ with bilateral conduction deafness and normal 
perceptive apparatus are riding together in an automobile or rail- 
road train. When they converse, the deafened individual B under- 
stands all that A tells him, while the normal individual A cannot 
make out what B says. When the automobile or train stops the 
conditions are reversed, because A can now hear [3 distinctly and 
B is forced to lip-read to make out what A is saying. This phe- 
nomenon is dependent on the fact that both A and B are speaking 
loudly enough for each of them to hear what they themselves 


say. So, the normal A increases his voice intensity because he 
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hears himself by air conduction and is seriously disturbed by the 
loudness of the sounds about him. Whereas B hears his own 
voice almost exclusively by bone conduction, and is not so serious- 
ly masked by the noises about him because of his conduction 
deafness. The result is that in the presence of a noise A will un- 
consciously increase his voice intensity to rise above the masking 
level, and this intensity is quite sufficient for B to hear; while 
B as a conduction deafened case will not tend to raise the inten- 
sity with which he speaks to the level of the masking noise, and 
what he says will be quite unintelligible to A. The reaction be- 
tween these two individuals is therefore dependent on the fact 
that the normal individual A is more seriously masked than the 
conduction deafened individual B. Paracousis Willisi is therefore 
not a teal phenomenon, and this was definitely shown by von 
Troeltsch eighty years ago when he found that paracousis cases, 
while they heard him better in a moving railroad train, they did 
not hear his tuning forks better, because the tuning forks did not 
know whether or not the railroad train was moving. 

The explanation for paracousis Willisi as an unreal phenome- 
non also obtains for what the otologists call a prolonged bone 
conduction, and which under usual conditions of office noises 
means nothing more than normal bone acuity. Jones and Knud- 
sen, and also Hallpike of London, believe that there is no pro- 
longed bone conduction as a real phenomenon in spite of the fact 
that Kranz and myself demonstrated a prolonged bone conduction 
under experimental conditions in normal] individuals, and where 
the masking effect of adventitious sounds was entirely eliminated. 
Again an instance of investigators not taking the trouble to read 
what the other fellow reports. Parenthetically | have shown that 
the Rinne negative, Bing negative, Gelle negative, Weber-Wheat- 
stone negative, are all similar tests, of which the Rinne is the best. 
It cannot be said to have been invented by Rinne, because it was 
described by the Italian, Capavacci, 330 years ago. A true pro- 
longed bone conduction does occur in the presence of a functional 
sound conduction system where the external canal is completely 
or partially occluded or where the drum membrane is loaded. 
This is true craniotympanic conduction as opposed to the direct 


cranial conduction found in stapes fixation cases. 
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inally, I wish to demonstrate on the conduction deafened 
individual—Rinne negative—the relation between air and bone 
conduction, because all that this Rinne negative case hears is 
really by bone conduction. In 1603, Capavacci described what is 
practically the test | am showing here. Capavacci found that he 
could separate conduction from perception deafness by a simple 
test. The conduction deafened patient could hear the music of 
his zither when a rod held between the teeth was placed in contact 
with a sounding board, while the perception deafened case could 
not. I have here an acoustic fan or dentiphone which operates on 
the same basis as the test by Capavacci. The air sound vibrations 
strike the surface of the tense fan and are conducted directly to 
the bones of the head and to the ear. The fan is negative for 
Rinne positive cases, but the typical Rinne negative case will 
react markedly. If he reports that the spoken language becomes 
more intelligible to him by reason of the fan, then his perceptive 
apparatus, so far as the speech range is concerned, is relatively 
normal. If he reports only an increased loudness with no increase 
in intelligibility, then his perceptive apparatus is also disabled. 
If he reports no marked improvement, then the sensitivity of the 
entire perception apparatus is lowered. Naturally this test will 
only operate where bilateral deafness is present, and is of great 
importance. 

To all intents and purposes the test made with a single tuning 
fork of a frequency between 256 to 512, together with the use of 
an acoustic fan, will give the otologist practically all of the infor- 
mation he requires to establish a diagnosis of conduction, per- 
ception and mixed deafness in practically all of his cases with 
bilateral disability. This is true because if the reaction is Rinne 
positive or negative at one frequency it is likewise positive or 
negative for all frequencies. It is for this reason that | demon- 
strate the acoustic fan which was first supposed not to represent 
a real phenomenon so far as audition is concerned, because the 
quantitative tests were made on a case of perception deafness. 
However, in cases of bilateral conduction deafness, the reinforce- 
ment through bone conduction is enormous, as Kranz and I 


proved many years ago. 
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In conclusion, | have tried to demonstrate to you the impor- 
tance of definite auditory tests on the patient to be examined, and 
have shown that the separation of the real from the unreal 
phenomena is important not only from the standpoint of the 
diagnosis to be established, but also from that of a proper inter- 
pretation of the mechanics of audition, without which no progress 


in the treatment of deafened individuals may be expected. 
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THE RELATION OF INCREASED INTRACRANIAL 
PRESSURE TO DISEASE IN THE PNEUMATIC 
SPACES.* 


Joun W. Carmack, M. D., 
INDIANAPOLIS. 


Increased intracranial pressure with an otherwise normal 
cerebrospinal fluid has for many years been recognized as an 
occasional complication of otitis media. Passot,’ in 1912, differ- 
entiated between serous meningitis of otitic origin, in which the 
symptoms were those of a mild meningitis, the fluid containing 
an excess of cells and protein, and what he terms an hypertensive 
state in which the symptoms are those of increased intracranial 
pressure alone, the cerebrospinal fluid being normal except for 
the increased pressure. He finds the condition more common in 
children and young adults, and occurring usually as a complica- 
tion of acute suppurative otitis media. On account of the benign 
nature of the condition, there is little postmortem material, but 
congestion of the choroid plexus and edema of the ependyma 
and subependymal tissues have been reported. Clinically, he dis- 
tinguished two types. One is a simple increase in cerebrospinal 
pressure with an excess of fluid in the subarachnoid space. The 
symptoms are a progressive development of headache, drowsiness 
and papilledema. Meningeal symptoms are absent or rare; tem- 
perature about normal; the pulse, rapid at first, may become 
slower later. The picture is that of a slowly developing brain 
tumor. Secondary optic atrophy may develop if the pressure is 
not relieved. This condition, Passot states, may be completely 
relieved by spinal drainage, if the otitic infection is removed. 

The second type is an internal hydrocephalus. The early symp- 
toms here are headache and drowsiness, but hemiparesis or con- 


*Read before the Middle Section, American Laryngological, Rhinologi- 
cal and Otological Society, Cincinnati, Ohio, January 9, 1933. 

From the Department of Otolaryngology, Indiana University School 
of Medicine. 
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vulsive seizures of a cortical nature may appear. Papilledema 
and increased spinal pressure, the outstanding signs of the exter- 
nal type, may be absent, unless external hydrocephalus is present 
as a co-existing condition. Passot advises ventricular drainage 
in these cases on the assumption that there is a blocking of the 
foramina of one or more of the ventricles. 

Aboulker® reports eight cases of intracranial hypertension of 
otitic origin with almost identical clinical pictures and spinal fluid 
findings, which he designates as “hypertensive meningitis.” Three 
of these recovered after operative treatment of the otitic and mas- 
toid lesions. In the other, cerebrospinal or ventricular drainage 
was required. Aboulker is of the opinion that this condition arises 
from a localized meningeal inflammation which is masked. 

Mygind? reports fifteen cases of increased intracranial pressure 
following middle ear suppuration and designates the condition as 
“otogenic meningitis.” A study of his individual case reports, 
however, shows that in all but five or six there is marked increase 
in the cell count of the cerebrospinal fluid. If we accept the pres- 
ent day classification of intracranial inflammations, these latter 
cases would be considered as serous meningitis, and either would 
not come under the so-called simple hypertension, or would sub- 
stantiate the premise of Aboulker that they are all due to a 
localized meningitis. 

Ayato,* Seidler,® Cairns" and others report cases of a similar 
nature following otogenic infections, and responding to the same 
general treatment. 

Warrington’ reviewed the literature up to 1914 in a paper on 
“Intracranial Serous Effusions of Inflammatory Origin,’ and 
described the condition under discussion, calling it a benign men- 
ingitis most commonly associated with otitis media. He regards 
it as inflammatory and infectious in origin. 

Symonds* reviews several previous papers and reports three 
cases of increased intracranial pressure complicating otitis. He 
believes this condition is not very uncommon and feels it is suf- 
ficiently constant in its manifestations to deserve a name which 
differentiates it from the accepted picture of serous meningitis. 
He therefore suggests the title “otitic hydrocephalus” to desig- 


nate the following symptom complex: Marked increase in intra- 
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cranial pressure without clinical or microscopic change in the 
cerebrospinal fluid, usually occurring secondary to otitic infection. 

rhe etiology and pathology remain obscure, but present evi- 
dence indicates excessive secretion from the choroid plexus or 
defective absorption through the arachnoid villi. The condition 
usually occurs in children and adolescents. The symptoms are 
insidious in their onset and when fully developed consist of (1) 
headache, occipitofrontal or general in character, of the bursting 
type; (2) papilledema which varies from slight to severe, with 
secondary optic atrophy if not relieved. The temperature and pulse 
rate are usually normal. Nausea and vomiting may be associated 
hut are inconstant symptoms. Drowsiness and mental lethargy 
may be present but are also inconstant. The course of the illness 
is usually prolonged but tends toward recovery. 

Symonds states that the treatment should consist of elimination 
of the primary focus of infection and relief of the intracranial 
pressure by spinal drainage to prevent optic nerve damage. Single 
or repeated spinal drainage, or, in the event of internal hydro- 
cephalus, ventricular drainage, usually suffices. Symonds believes 
that increased intracranial pressure alone, in this type of case, 
does not justify intracranial exploration. 

I wish to report two cases of a similar nature with some ob- 
servations regarding the effect of suppuration in the pneumatic 
spaces surrounding the brain capsule. 

Case 1. A boy, age 9 years, was referred to the James Whitcomb Riley 
Hospital February 8, 1932, complaining of blurred vision, diplopia, head- 
ache, and occasional vomiting after meals. 

Family history irrelevant. 

Personal history: Pneumonia at six months, followed by frequent colds 
and an attack of bilateral acute suppurative otitis media at two years. 
Tonsils and adenoids removed at three years; some improvement, but 
nasal obstruction and colds have continued to the present time. No other 
illness except mumps and measles at 6 and 7 years of age. For two years 
patient has been listless, tires easily, appetite poor, and often complains 
of headache. For a year the headaches have been more frequent and 
more severe, occipital in character and radiating down the spine, but not 
sufficient to keep him from attending school until one month ago, when 
his vision became so blurred that he could not read ordinary print. Soon 
after this, occasional vomiting occurred, usually after meals, and the 
headaches became almost continuous. 

General examination by the admitting physician showed the patient 
presenting a dull, listless attitude; fairly well nourished and developed; 














INCREASED INTRACRANIAL PRESSURE. 367 


skin dry; cervical adenitis present; no other external evidence of disease 
Heart, lungs and abdomen negative. Reflexes were slightly diminished in 
lower extremities; otherwise normal. Babinski negative; no rigidity of 
neck muscles; eyesight markedly diminished. A tentative diagnosis of 
brain tumor was made and the patient admitted to the hospital, where the 
following examinations were made: 

Wassermann (Kahn and Kline), negative; Mantoux negative; urinalysis 
(daily for two weeks) was normal at all times. 

Blood count on admission: R. B. C., 3,950,000; W. B. C., 7,100; Hbg. 
77 per cent; polys, 53 per cent; lymphs, 44 per cent; monocytes, 1 per cent. 

This was repeated at intervals and did not vary perceptibly. Glucose 
tolerance test, normal. 

Examination of eyes (Bartley and Row), vision 15/20. Fundi showed 
papilledema, 2 diopters in right eye, 3 diopters in left; increased venous 
congestion and tortuosity of vessels in both eyes. Ophthalmological im- 
pression: pseudo optic neuritis, bilateral; possible brain tumor. 

Neurologic examination (Gilman): All tendon reflexes diminished: 
Babinski normal; no hypotonus; no adiodokokinesis; superficial reflexes 
normal; tongue does not deviate. Complains of dizziness on being tested 
for Romberg’s sign. Slight divergent strabismus (right eye). Spinal 
puncture was done and a clear fluid found under 14 mm. of pressure 
(mercury). The Ayer-Tobey test was negative. 

Examination of cerebrospinal fluid showed the following: Clear; cell's, 
2 per cu. mm.; Pandy negative; Wassermann negative; colloidal gold 
test negative, 00000,00000; mastic test negative, 00000. 

Later examinations of the spinal fluid were essentially the same. 

X-ray of the skull reveals a normal sella turcica and a slight mottling 
of the cranial bones which might be due to increased intracranial pressure, 
but no definite thinning of the calvarium. 

Neurologic impression: Increased intracranial pressure, but no localizing 
symptoms. 

Ear, nose and throat examination: Slight cervical adenitis present; ton- 
sils and adenoid surgically absent; marked chronic posterior pharyngitis 
with postnasal discharge of pus; larynx normal. 

Ears: Drum membranes intact; slight dullness and retraction; evidence 
of improper aeration of the middle ear; hearing normal. Reactions to 
the Barany and caloric tests were slightly subnormal, but otherwise nega- 
tive. X-ray of the mastoids shows the right to be more extensively devel- 
oped than the left; cells distinct and clear. 

Nose and sinuses: The nasal mucosa, particularly the middle turbinates, 
are markedly swollen, making mouth breathing necessary. Thick gray 
pus found in both nares appearing from under the middle turbinates. 
This is more noticeable on the left side. X-ray of the sinuses shows lack 
of aeration of the frontals and maxillaries; there is definite cloudiness of 
the posterior ethmoids and sphenoids, more marked on the left side. 

A diagnosis of suppuration of the ethmoids and sphenoids was made. 
In view of the papilledema of two and three diopters, with increased 
intracranial pressure, surgical drainage of these sinuses was recommended, 
Daily observations were made of the eye condition until February 25, 1932, 
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three weeks later. The papilledema had increased to three and four diop- 
ters and the nerve congestion had increased. 

At this time sinus operation was done. The ethmoids were exenterated 
and pus found in each side. The left sphenoid was opened and found 
filled with thick gray pus under pressure; the mucosa appeared necrotic. 
he right sphenoid contained swollen mucous membrane. Hemolytic 
streptococci were found in the culture. 

The following day the temperature rose to 102 degrees; all symptoms 
were exaggerated. Spinal puncture was done and 20 cc. of a clear fluid 
was withdrawn under 20 mm. pressure (mercury). The ceil count was 
3 per cu. mm., and otherwise normal. Eye fields at this time were slightly 
more contracted. 

Three days later the temperature was normal; headache had improved, 
and from then on improvement was continuous but slow. The papilledema 
gradually subsided, and on April 3, 1932, two months later the eye- 
grounds had returned to normal with 20/20 vision. 

We believe this case was one of increased intracranial pressure 
resulting from suppuration in the sphenoid sinus, and offer it as 
a suggestion that inflammation in any pneumatic space contigu- 
ous to the brain capsule may produce the condition usually 
ascribed to otogenic origin. 

Regardless of the normal spinal fluid, except the increased 
amount, we feel that with a sphenoid filled with pus and the sinus 
lining necrotic, there must have been meningeal irritation and 
possibly a localized serous meningitis. 

Case 2. Child, 6 vears of age, admitted to the Riley Hospital with a 
severe bronchopneumonia, February 25, 1932. Temperature, 103 to 105.5 
degrees, 

Blood count: R. B. C., 4,200,000; W. B. C., 18,700; Hbg., 80; polys, 68 
per cent; lymphs, 31 per cent. 

Blood culture negative. Urine, heavy trace of albumin; otherwise 
negative. Patient irrational, but no definite evidence of meningitis. Ear 
examination was requested and the right drum membrane was found very 
red and bulging. Drum incision was done and hemolytic streptococci 
were found in the culture. A spinal puncture was done at this time, the 
fluid under 15 mm. pressure (mercury). The Ayer-Tobey test was nega- 
tive. Cell count was 3 to 5 per cu. mm.; fluid otherwise negative. Bac- 
terial culture was negative. 

The pneumonic process became rapidly worse and on the third day 
death occurred. Postmortem examination was permitted and the tem- 
poral bone of the affected side, with the overlying dura, was secured. 
General postmortem examination revealed extensive pneumonic processes 
in both lungs. Intracranial examination was negative in so far as ocular 
evidence of pathology was concerned. The temporal bone with the dura 
attached was sectioned and the mucous membrane of the middle ear and 
surrounding pneumatic spaces found to be markedly swollen and _ infil- 


trated, as in any suppurative process. Vascularity was increased. There 
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was a slight area of beginning necrosis of bony septa over the aditus 
which did not involve the dural plate. Immediately above this area there 
was swelling of the dura to about three times the normal thickness, with 
dilated vessels and intercellular infiltration of red blood cells. There was 
no gross evidence of dural pathology at this point viewed from the 
cranial side. 

Lung infection as a possible origin.of this dural insult cannot be de- 
nied, but with the blood and spinal fluid cultures negative for bacteria, 
and with the presence of middle ear suppuration immediately below, it 
would be reasonable to suspect the ear as the source of the dural irrita- 
tion. This case would indicate that there might be unsuspected menin- 
geal irritation in some ear cases as a factor in these hypertensive con- 
ditions. 

















Fig. 1. Case 2. Section through middle ear showing dura and 
anterior part of tympanic plate. (Posterior part was removed, 
postmortem, for detailed microscopic study, no bone necrosis 
found). The thickened portion of the dura is filled with red blood 
cells in the intercellular. spaces. 


Slides.—The findings in this most interesting case were due to 
an investigation begun in December, 1931, to determine what, if 
any, change takes place in intracranial pressure with uncompli- 
cated middle ear suppuration. While this work is not completed, 
we have made a study of the cerebrospinal pressure and fluid in 
fourteen cases of uncomplicated acute suppurative otitis media. 
In these cases from one to three spinal punctures have been made 
from the third to the fourteenth day of the ear suppuration. We 


have not found appreciable variation from the normal in any case. 
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Fig.2. Higher magnification of a poruon of the dura from Fig. 1, 
which is normal. 











Fig. 3. Higher magnification of the thickened portion of the 
dura above the tympanic cavity showing marked dilatation of the 
blood vessels with hemorrhage into intercellular spaces. No in- 
flammatory round cell infiltration present. There was no gross 
evidence of pathology in this area from the inner side of the dura. 
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We have had one case of serous meningitis in an adult from 
ethmoid suppuration, with a spinal fluid pressure of 24 mm. 
(mercury) and a monocyte count of 800, in which ethmoid drain- 
age was done without symptomatic relief, but with an immediate 
disappearance of symptoms and recovery following spinal drain- 
age. 

This latter case is irrelevant to the subject, except to emphasize 
our impressions regarding these hypertensive intracranial states, 
which at present are: that increased cerebrospinal pressure, with 
a definite symptom complex, does exist without other evidence 
of meningitis; that while it has been reported chiefly as an otitic 
complication the first case reported would suggest that it may 
accompany suppuration in any pneumatic space contiguous to the 
brain capsule. Further, that while the cases reported tend to 
recovery, especially with removal of contiguous infection and 
spinal drainage, we are impressed with the possibility of these 
being the result of meningeal irritation from infection, with men- 
ingitis a potentiality. 
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AGRANULOCYTOSIS: APPEARANCE OF THE EARLY 
PHARYNGEAL LESION; THREE CASES, 
ONE APPARENT RECOVERY .* 


James B. Costen, M.D., 
St. Louts. 


The early identification of this rapidly fatal disease is frequently 
delayed because the prodromal symptoms are apparently un- 
important. Malaise, headache, slight fever and sore throat are 
common to many illnesses for which a physician is not considered 
necessary. Schultz’ noted the average course in his first series 
to be three days to two weeks, and in several hundred cases which 
have appeared in medical literature since his description in 1922 
the time from onset to termination of the attack ranges within 
this short period, Naturally, the shortest delay before recognition 
of the disease, even a day or so, represents a large fraction of 
the course. Enough data have accumulated to show that the mor- 
tality is materially less the earlier therapy is begun. 

Analyzing 314 case records, Taussig? estimates a mortality of 
about 75 per cent for the total; then excluding those who died 
within two days from the time of treatment, he presents a group 
in which therapy probably had better effect because of earlier 
diagnosis ; he shows a 53 per cent mortality for the group treated 
with X-ray in the early, hopeful stages, the percentage increasing 
to 75 per cent for groups treated with transfusion alone, arsphen- 
amin and other measures. As to distribution of the lesion, his 
summary shows the membrane or ulceration to occur about the 
tonsils and pharynx in 74 per cent of cases, and about the mouth 
or gums in 11 per cent. Other mucosal lesions were in the anus, 


vagina or eye. 


*From the Washington University School of Medicine and the Oscar 


Johnson Institute. 
Presented as a candidate's thesis to the American Laryngological, Rhino- 
logical and Otological Society, Inc. 1933. 
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In the report of 1922, Schultz did not emphasize the presence 
of gingivitis with the lesions of the oropharynx, but six years 
later* did so; he referred to cases treated by dentists for long 
periods as ulcerative gingivitis, which were found later to be 
agranulocytosis. A description of the lesion in a 47-year-old 
female with cholecystitis is of interest: “On the surface of the 
enlarged tonsils were discrete plugs, and on the dorsum of the 
tongue a yellowish white patch or ulcer. In the vulva were more 
greasy white ulcers.” The location of the first lesions of the 
pharynx and mouth is described uniformly in all reports as the 
surface of the tonsil, the middle of the anterior pillar, and along 
the gum margins. Exudates and gangrenous sloughs of the soft 
palate or mouth with exfoliation of bone must be regarded as 
late lesions. The typical early site is mentioned by Gundrum :* 
. a membrane is usually present, either in the region of 
the tonsils or along the gingival margins. The pharynx, uvula 
and tonsils were covered with white patches. The uvula and 
tongue were swollen. A rash characterized by slightly raised spots 
about the size of a dime covered the entire body.” On the third 
day of the disease, in the case of Richards,’ the lesion was noted 
as ‘a bright red line extending above and below the gingival bor- 
ders.” Next day the “gums were coated with a gray exudate: 
they were edematous, and there was some ulceration of the gingi- 
val margins. . . . there seemed to be a slight, definite superficial 
ulceration of the left anterior pillar, which was covered by a 
whitish exudate.” 

Frequent reference to this necrosis of the anterior pillar defines 
the direction that the tissue solution takes from the surface of 
the tonsil. It is often taken for the localizing of an abscess and 
incised. Schultz,* describing the case of a 33-year-old female, 
states: “Here there developed, at the site of incision, a perfora- 
tion almost as large as a penny, which in the course of convales- 
cence almost completely closed.” In one case of a series of three, 
classed as agranulocytosis, Shea® reports a white female, 51, with 
lesions as follows: “. . . herpes on the nose and lips—no teeth, 
alveolar processes normal . . . there was a necrotic ulcer on the 
anterior pillar of the left tonsil.” And in the case of Rose and 
Houser,’ a female age 48, “. .. the left peritonsillar region 
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showed distinct bulging ...a small myringotomy knife was 
introduced into the soft palate above the left tonsil. Bleeding 
was free but pus was not obtained. . . . four days later, general 
condition much worse . . . there was a marked swelling of the 
left half of the soft palate with a distinct soft elevation posterior 
to the last molar tooth. A slough, about two cm. in diameter, 
occupied the center of the swollen area with a sinus about one 
em. in depth at its lateral inferior aspect.” Potts’ incised what 
on 


seemed to be a peritonsillar abscess in a female, 56. 
incision, a drop or two of thin, grayish fluid escaped, and the 
wound gaped open, showing a grayish, necrotic looking cavity.” 

The commonest reference to the nature and color of the lesion 
is that it is ulcerative in character, or that the exudate is white, 
gray, dirty gray, dark necrotic, or diphtheritic in appearance. 
Schultz* referred to a yellowish white patch or ulcer on the dorsum 
of the tongue in one case. In the autopsy report of Rose and 
Houser,’ “. . . the upper edge of the epiglottis showed two or 
three superficial ulcerations, grayish patches that had not broken 
down.”’ In some cases, as in that of McDougall,® *. . . the usual 
ulceration and stomatitis was not present in the throat or mouth.” 
Babbitt and FitzHugh"’ describe “. . . extreme ulceration and 
necrosis of the mouth, resulting in the loosening of some teeth 
and exfoliation of bone, apparently recovered.” 

In the three cases presented herewith, unusual opportunity was 
afforded to study the early lesion. Typical extension beneath the 
anterior pillar was observed in two cases. All three being observed 
within a few weeks of each other, comparisons of the typical 
angina were easy. 

Case 1—E. G., age 64, female, Roumanian Jewess. Her past history is 
negative; the mother of three children, adults, living and well. Within ten 
years has developed scanning speech, tremor, signs of Parkinson's disease. 
No other serious illness until November 1, 1931, when she had an intra- 
capsular fracture of the left femur. She was placed in a double plaster 
spica, and convalesced without incident until January 7, 1932. On this date 
she began a daily temperature of 100.4 and complained of malaise. On 
January 12, 1932, there was a swelling about the right tonsil. 

Examination on that date revealed her euphoric, temperature 103, pulse 
105, respirations 20. General examination was negative except for a slight 
cervical adenopathy. The throat showed a dark red waxy swelling about 
the pillars of the right tonsil. On the surface of this tonsil was a small 
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lemon-yellow patch of exudate, with a dark gray center. At the level of 
this exudate on the anterior pillar was a small patch of similar exudate. 
This was assumed, at first, to be a small injury to the mucosa by her 
dental plates, which fitted poorly. After twenty-four hours of frequent hot 
irrigations of the pharynx, the spot on the pillar was bulging, and I took 
it for a localized abscess. Incision into it brought the knife blade into a 
shallow cavity, and no pus was recovered. A small bent probe passed into 
the incision, appeared at the center of the necrotic spot on the tonsil. 
(Fig. 1.) Blood studies by Dr. Jos. Magidson showed W. B. C. 1840, 50 
per cent granulocytes establishing the diagnos’s of agranulocytic angina. 





Fig. 1. Case 1. Character of lesion on tonsil and anterior pillar, 
on second day after its appearance. ‘The lemon-yellow patch on 
the tonsil shows a grayish-black area in its center. The probe 
demonstrates the mucosa undermined to connect the two necrotic 
spots. Edentulous mouth, with no lesions during first attack, ex- 
cept as shown. Angina fatal in its second attack, one month after 
first recovery. 


Referred to the Jewish Hospital on January 13, Dr. A. Taussig in 
consultation confirmed the diagnosis of agranulocytosis. He advised .2 
erythema dose irradiation over the long bones, the cast being bivalved, to 


admit radiation. 

lhe temperature subsided, the blood counts rapidly became normal and 
by January 18, the pharynx was free of inflammation. The defect in the 
right faucial pillar quickly healed. On January 21, Dr. J. Albert Key 
advised removal of the cast. Her general condition was good but X-ray 
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made on January 27 showed nonunion of the fracture. She was discharged 
from hospital January 28 with a white count of 9600, 70 per cent granular 
cells. She had received only one deep X-ray treatment and frequent hot 
saline irrigations to the pharynx. 

For one month she was free of symptoms, W. B. C. within normal 
limits. She re-entered hospital on February 23 with white count of 2600, 
temperature 103, and sloughing necrosis with gangrene of the pharynx. 
Daily radiation over long bones was given as shown in Graph 1, with no 
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Graph 2. 


apparent response, the white cells dropping to 200 and she expired. Trans- 
fusion was refused by the relatives. 

Case 2.—L. S., age 44, female, Anglo-Saxon. Her past history is entirely 
negative, no operations or serious illness. 
children. 


Autopsy was refused. 


Married only a few years, no 
She has had one or two attacks of sore throat every winter, 
with good recovery. The past four or five years she has slept poorly and 
has used a sedative every night. The dosage of this had become large. 
regularly taking three to six allonal tablets in one evening. 
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lor one week before complaining of sore throat she had general malaise 
and felt that she had a slight temperature. When seen February 8, 1932, 


she had a sore throat of 24 hours’ standing, temperature of 101, with 
extreme prostration. Examination showed a moderate cervical adeno- 
pathy. There was a patch of lemon-yellow exudate covering the middle 
third of the right tonsil, the center of which was grayish black. Blood 
study by Dr. Hollis N. Allen showed a white count of 900 cells with 87 
per cent lymphocytes. A diagnosis of agrenulocytic angina was made. 





Fig 2. Case 2. Necrotic lemon-yellow exudate on tonsil and pil- 
lar, as in Case 1. Early appearance of gingivitis, with necrotic 
spots showing same tendency of mucosa to undermine as in 
pharyngeal mucosa. Sketch made on second day of the angina. 
No recurrence of angina to date of present report, four months 
after second attack. 


Referred to the St. Louis County Hospital, Dr. H. W. Soper in consul- 
tation confirmed the diagnosis. She was given a transfusion, 750 cc. of 
citrated blood, with prompt improvement of all general symptoms, the 
blood count rising as shown in chart. On the second day, February 9, a 
vellowish-white necrotic spot appeared on the right anterior pillar, and a 
small probe passed into it showed it to be continuous with the necrosis 
on the tonsil. Along the gum margins, as shown in Fig. 2, three areas 
of ulcerative gingivitis appeared on the same day. It bore the same whitish- 
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yellow exudate. A small necrotic spot was found at several places on the 
gum, next to the lower molars, seeming to show solution of the submucous 
tissue as in the tonsil lesion. This could not be proven with the probe 
because of painful soreness. 


She was put on a high vitamin diet, small doses of ultraviolet to the 
mouth and rectum, where a small ulcer also was noted. The lesions were 
treated daily with 10 per cent mercurochrome. She was discharged from 
hospital February 22, two weeks after admission, in excellent condition. 


The day after leaving hospital the white count dropped from 10,500 to 
7500 and continued downward, as shown in graph to 2000, 85 per cent 
lymphocytes. She was returned to hospital, three ulcerated bicuspid teeth 
removed and transfused as shown in chart. Dr. Soper and Dr. Taussig in 
consultation decided to use X-ray and she was given a preliminary irradia- 
tion of .05 H. E. D. on April 7, 1932, and .2 H. E. D. on April 8. The blood 
count rapidly approximated normal and at no time in this relapse were 
there lesions of the mucosa except near the bicuspid teeth which were 
removed. Regular check of the blood cells was done by Dr. Allen, after 
whose studies the above graph was made. 


She had no further acute infection until December 21, 1932, when she 
had a simple acute pharyngitis. ‘The first day of the attack the white 
count was 4500, rising next day to 11,000. The temperature was 101 for 
two days. No lesions appeared in the throat. Hot gargle and forcing hot 
fluids were used as treatment and no drugs taken. The time of this report 
is more than a year after the attack of agranulocytic angina, and all counts 
are normal. 


Case 3.—I. S., age 61, female, Russian Jewess. The past history is nega- 
tive, with no serious illness. She was the mother of three children, adults, 
living and well. She had occasional mild throat infections from which 
she readily recovered. For years she had vague complaints, was carefully 
examined by various physicians, found to be normal except for neurosis. 
3eing a restless, complaining type, she took sedatives several times a day 
for years. When questioned as to what she took she would say, “bromides 
or anything I could get at the drug store.” 


The onset of her last illness was marked for about ten days with a feel- 
ing of malaise and slight temperature. She was diagnosed as grippe by 
her family doctor, who was not again called after she seemed to improve. 
On May 7, 1932, when the throat became painful I was called to see her. 
Her temperature was 100, pharynx deeply injected, mucosa dark red. She 
was given frequent hot saline irrigations to the pharynx, and the following 
day her condition was markedly worse. The temperature was 103, both 
tonsils showing a small yellow patch of exudate. With her extreme pros- 
tration, agranulocytosis was suspected and a white count showed 3700 
cells. When repeated four hours later, the white count was 1500 with 
1 per cent granular cells. 

The diagnosis confirmed, she was removed to Barnes Hospital and 
referred to Dr. W. H. Olmsted for general care. ‘he physical findings of 
importance, beside a few fine rales in the left hilus region, were the blood 
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Graph 3. 
frdings and pharynx picture. Culture from the throat showed hemolytic 
streptococcus, no kK. L. bacilli, no anaerobes. 

Irradiation of the long bones, two minutes, screened to equivalent of 
one-twentieth erythema dose, was given by Dr. Sherwood Moore. 

lransfusions, nucleotide injections, and further X-ray treatment were 
given as shown in chart, without any leucocyte response. On the second day 
ulceration, with a lemon-yellow deposit appeared along the gums of the 
The typical solution of mucosa one-half em. from 
the margin of the gum, appeared as three small yellow spots, as shown in 


lower incisor teeth. 


The yellow exudate on the tonsils rapidly spread over the soft 
She ran a rapid, ful- 
minating course, and expired six days after admission to hospital. 


Fig. 3. 


palate, turned dark gray and’ became gangrenous. 


\utopsy, limited to a section of the tibia, showed yellow, fatty bone 


marrow. showed normal fat, without evidence of 


Microse« pic section 
hyperplasia. 
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Fig. 3. Case 3. Sketch on second day of angina and gingivitis, 
showing simultaneous occurrence of all lesions. The lemon-yellow 
exudate of the first two days rapidly changed to a dirty gray foul 
ulceration, extending over the soft palate. The mucosa showed no 
cellular reaction for defense, becoming a dark red transparent 
edema. This was a rapidly fatal case. 


Some similarity appears in the history of these three cases. 
Patient 1 showed no depression of the myelocytic function after 
the fractured femur, as is often reported, but six weeks later 
from no apparent cause. [’atients 2 and 3 show no antecedent 
history whatever, but were women of sedentary lives and of 
“nervous temperament,” requiring the daily use of sedatives to 
obtain sleep. It is certain that no opiates were used by either 
patient. Questioning of practical nurse and relatives revealed that 
patient 1 took large doses of aspirin, phenacetin and bromides 
without a doctor’s permission. Patient 2 used sedatives commonly 
available at drug stores, regularly requiring as much as six allonal 
tablets daily. Very little sedative was given her in hospital, and 
after a definite phase in improvement her first discharge from 
hospital was February 22nd. On February 23rd her white cells 
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had dropped in an astonishing way from 10,500 to 5,500, and 
continued downward, On the 22nd, the evening she arrived home, 
it was noted she had taken several capsules containing a mixture 
of antipyrin and sodium bromide. Amytal was suggested as a 
substitute, but was refused by the patient because of a feeling of 
weakness it gave her. Patient 3 was known to take large quan- 
tities of commonly available sedatives, but bromide was the only 


drug admitted by the patient. 


The regular ingestion of drug for a long period of time by 
each of these cases is rather interesting evidence that this was the 
chief factor in the depression of bone marrow function. Kracke"! 
was able to produce clinical agranulocytosis in rabbits by the sub- 
cutaneous injections of benzene and olive oil. The typical disease 
was produced, without affecting the erythrocyte or platelet count, 
analogous to human cases. He showed that the smaller the dose, 
the more selective became the affinity for myelocytic tissues, and 
reasoned from the work of Folin and Denis that the oxidation 
products rather than the benzene were responsible for the toxic 
effects on the marrow. He noted that eight of a series of nine 
cases of agranulocytosis which he had studied “gave a history of 
taking drugs of the cold tar derivatives prior to the clinical onset.” 
Inasmuch as this class of drugs contains various modifications of 
the benzene ring, he ran a series of four proprietary preparations 
on rabbits, with no effect on the leucocyte count. This very con- 
vincing hint, however, as to human etiology, inspired me to inves- 
tigate as far as possible the previous use of drugs by these three 
cases. The regular use of apparently harmless drugs may possibly 
be in the same class of bone marrow depressing agents as the 


slow absorption from septic foci of infection. 


The mucosa change in agranulocytosis is always an ulcer or 
slough which follows a sudden undermining of normal mucosa 
with clinical and histologic ( Piette'*) evidence of the lack of cell 
reaction or leucocyte accumulation for defense. Observations of 
the lesions in the above three cases show that this process is 
evident to the examining eye at the very beginning. It may be 
seen as a mottled yellowish spot in the center of the anterior pillar 
before the surface of the mucosa has broken down. It is also seen 
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as a lemon yellow dot one-half cm. from the gum margin, when 
the lesion has begun as an ulcerative gingivitis. The necrotic 
tissue is always white or gray, but | think this pastel shade of 
yellow is imparted to the very early sign by the white substance 


shining through what remains of pink or red mucosa. 
COM MENT. 


1. With the measures known to control this disease limited 
largely to irradiation of long bones, transfusion, and perhaps the 
recently introduced nucleotide injections, the greatest factor in 
recovery lies in early recognition. 

2. The general physician is likely to see most of these cases 
first. He should be as familiar with the signs suspicious of agran- 
ulocytosis as the classic signs of appendicitis. Any adult to middle 
age female patient, having what seems to be a streptococcus sore 
throat, which has not improved on the second day, whose pros- 
tration has assumed the aspect of euphoria, should have a white 
count and differential smear. 

3. The lesion of the mucosa in the earliest stage, 1f present, is 
white with a yellowish cast, with tendency to undermine to a 
spot one-half to one cm. away from the margin of the tonsil or 
gums. 
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LICHEN PLANUS OF THE ORAL CAVITY WITHOUT 
CUTANEOUS MANIFESTATIONS.* 
Sam E. Roperts, M. D., 
KANSAS City, Mo. 

My attention was first directed to this condition in 1929, when 
I saw a patient who had been consulting laryngologists all over 
the United States for two years seeking a diagnosis. I was 
impressed by the array of famous consultants—in fact, they would 
make a good list of “Who's Who in American Laryngology.” 

There had been many opinions given, chief of which was \in- 
cent’s, because the lesion had apparently started around an upper 
molar and at that time many spirilla and fusiform bacilli were 
found, although after three intravenous arsphenamin injections 
the organisms were never found again in sufficient numbers to be 
diagnostic. 

One well-known laryngologist suggested coagulation, on the 
assumption that the lesion was precancerous, although he would 
not definitely commit himself to any positive diagnosis. 

Syphilis had also been suggested and numerous Wassermanns 
had been done. 

I, of course, did not recognize the condition. | made a thor- 
ough search of the literature of our specialty but got no help. 

In conversation with my friend, Dr. Chas. C. Dennie, associate 
professor of dermatology, University of Kansas, | told him about 
the patient. He volunteered help. At his first examination he 
made a positive diagnosis of lichen planus and handed me the 
original article by Montgomery and Culver,' published in the 
British Medical Journal, February, 1929, which had just reached 
his desk. 

Because there had been no cutaneous manifestations | did not 
think of a dermatologic consultant, and for the same reason did 
not investigate dermatologic literature. 

Presented before the Midwestern Section of the American Laryngologi- 
cal, Rhinological and Otological Society, lowa City, January 10, 1933. 








386 SAM E. ROBERTS. 








Fig. 1. Lichen planus beginning around the upper right molar 
involving the hard and soft palate and cheek pouches. Duration 
eighteen months. 


‘which [| will quote 


The description by Montgomery and Culver, 
later, so closely tallied in every respect with the patient's lesions 
that I felt there was no possibility of error. 

Since that time, about three years, | have seen three other 
patients with lichen planus lesions on the mucous covering of the 
palate, accessible to photography, all of whom are shown in the 
illustrations. 

Lichen planus of the mucous membrane with cutaneous mani- 
festations is not at all rare, but lichen planus of the mucous mem- 
brane without skin involvement is exceedingly rare according to 
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Fig 2. Lichen planus of the hard and soft palate and cheek 
pouches. Duration about one year. 


most observers. Trautman’s report? in his series of 157 found 
twenty-six involved only the mouth. 

In describing the lesion, | will quote directly from Montgomery 
and Culver :! 

“Like the lichen planus of the skin, the eruption in the mouth 
frequently gives an artificial impression, as if designed. It may 
consist, it is true, only of minute dots, either polished, silver gray 
or dull white—seldom red. 

“These dots may coalesce into somewhat thickened granular 


surfaces having the above mentioned color characteristics, but by 
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Fig. 3. Lichen planus only of hard palate and extending to inter- 
dental line. Duration unknown. No complaint. Discovered in 
routine examination. 


far more characteristic than the dots are fine white lines, or lines 
arrayed as a delicate lacework, frequently accompanied by white 
dots at the intersection ; or dots with stellate rays.” 

There is nothing else that gives this picture. The stellate dots 
evidently extend their rays to meet other rays from other dots, 
and so form the characteristic lacework. The anatomic substratum 
for this strange arrangement has never been elucidated. 

The accompanying illustrations correspond more accurately 
with the above description than any | have been able to find in all 
the literature on the subject. 

We were unable to get satisfactory photographs of the lesion 
in the cheek pouches which occurred in two cases at the inter- 
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dental line. There is no difference, however, except there is a 


greater tendency to coalesce and the dots are not so distinct. 
ETIOLOGY, 


The cause is unknown. It is supposed to occur more frequently 
in nervous individuals; mouth irritations from dental diseases, 
poor fitting plates and smoking. Two of my patients were heavy 
smokers. One, a woman, did not smoke at all but had a chronic 
suppurative maxillary sinusitis for which she consulted me. The 
lichen planus was noted on routine examination as she had made 
no complaint. 

The fourth patient smoked very infrequently but had a severe 
pyorrhea. It will be seen that all had mouth or upper respiratory 
irritation. The number of patients seen is entirely too small, of 
course, to draw any etiologic conclusions for statistical purposes. 
| am merely recording them so they may be used by others inves- 
tigating the subject. 


SITE OF THE LESION. 


One of my patients had only the mucous membrane of the hard 
palate involved. One had the hard palate and the check pouches at 
the interdental line. Two had cheek pouches beginning at the 
interdental line and extending down the anterior pillars to the 
lingual attachment. | have never seen intranasal or lower respira- 
tory tract involvement. 

SYMPTOMS. 


Many times there is no complaint whatever. Usually the patient 
notices a rough feeling at the site of the lesion with perhaps a 
burning sensation. In none of my cases has there ever been a 
soreness except where an acute infection was superimposed. 

TREATMENT. 

The treatment, of course, consists, first of the removal of all 
sources Of mouth irritation, either mechanical or infectious, 

Second, treating general body conditions as seems indicated in 
the individual patient. 

Third, deep intermuscular injection of bismuth twice a week 
for two or three months, or perhaps longer. Observe the patient 
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at regular intervals for several years, for there is a marked tend- 
ency to recurrence. 

| have seen patients treated with other drugs, such as arsenic, 
mercury and iodine but I much prefer bismuth. 


PROGNOSIS. 


So far as we know at the present time, the most serious outlook 
for the disease is that it produces two phobias: one for cancer 
and the other for syphilis. 

lor that reason we should be able to make a diagnosis, and 
we can reassure the patient that while there may be recurrences 
from time to time there is no serious sequel. 

If this condition is not diagnosed and the patient goes from one 
consultant to another, naturally he becomes alarmed. He investi- 
gates for himself the literature put out for the layman on cancer 
which ordinarily serves a good purpose, but in these patients it 
tends to confirm rather than dispel his fears of malignancy. 

1110 PROFESSIONAL BLDG, 
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XXVIII. 
CYTOLOGIC STUDY OF THE SPHENOID SINUS.* 
Epwakb CECIL SEWALL, M. D., 

SAN FRANCISCO. 


The older rhinology as applied to sinusitis concerned itself only 
with pus. Pus, the product of inflammation, consists of serum 
containing a sufficient number of leucocytes to give it its charac- 
teristic color, Pus is not an exact term. It does not express the 
proportion of cells to the volume. In erysipelas, for instance, 
there are many cells but no true suppuration. While of great 
importance, it is not always present in sinusitis. A more inclusive 
term is necessary to describe the most constant symptom of sinus 
disease, namely, secretion into and from the sinus and nose. Such 
secretion is always present in sinusitis, and the broade: term 
“discharge” is accepted as embracing the various types, distin- 
guished by their cellular contents. 

The pathology of sinusitis is of particular interest, because no- 
where else in the body are the same structural elements involved. 
In the depth of the tissue lining the sinus the inflammatory 
process is akin to that occurring elsewhere. Recent experience has 
shown that the usual causative factor is probably a filterable virus, 
but great if not prime etiologic importance in the furtherance 
of the inflammation is still attributed to bacteria. The bacteria 
are mostly of the pus-forming varieties. They stimulate especially 
the migration of polymorphonuclear leucocytes. While they enter 
the tissues, they do not cause an accumulation of pus in the deeper 
layers, but rather lead to the excretion of purulent material and 
its accumulation on the surface of the mucous membrane. In this 

*Presented before the mecting of the Western Section of the American 
Laryngological, Rhinological and Otological Society, San Francisco, Jan- 
uary 13, 1933. 

From the Department of Oto-Laryngology, Stanford University Medical 
School. 

Supported in part by the Rockefeller Fluid Research Fund. 
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respect the process is comparable to empyema involving the pleu- 
ral cavity. The essential difference lies in the ciliated character 
of the epithelium lining the actual as compared to the potential 
cavity. The slowing of the blood stream, the separation of the 
leucocytes from its axial current and their subsequent plastering 
of the walls of the small veins and capillaries and immediate 
migration into the tissue spaces of the submucosa along with the 
blood serum, causes a separation of the fixed elements of the 
tissue and leads to swelling and edema. 

Inflammation is divided by the pathologist into two stages, 
namely, endeavor on the part of the tissues, first, to destroy or 
eliminate the causative irritant and, second, to repair the damage. 
In the repair of the damage the fixed tissues especially come 
into play, so that new and permanent structures are built up. 
This tissue may be of varying thickness, dependent upon the 
chronicity and character of the process. It is important to dis- 
tinguish this often considerable increase in the bulk of the mucosa 
found in chronic inflammation from the simple edema and swell- 
ing that are possible in the acute first stages of the process. The 
inflammatory product that has escaped principally from the blood 
in acute cases and partly from the tissues in chronic cases forms 
one of the chief factors by which the condition of the sinuses is 
estimated. A diseased nasal mucosa always secretes. While the 
unbroken epithelium on the surface of the body resists the passage 
of inflammatory exudates, even to the point of forming a blister, 
the ciliated mucosa is easily permeable both for the fluid and the 
cellular elements of the blood and other tissues. All the parts of 
the blood are capable of passing thus into the sinus. The red cor- 
puscles play an inert part. The fibrin-forming elements are de- 
stroyed by ferments given out by the leucocytes, which accounts 
for the fact that pus does not clot. This is in distinction to the 
ready clotting of the clear, yellow serum so frequently found 
associated with so-called cystic pathology in the sinus. 

The polymorphonuclear leucocyte is early into action, attack- 


ing the invader with its phagocytic or neutralizing properties. 
When the acute character of the process abates, the lymphocytes 
begin to take the place of the polymorphonuclears. While the 


cells of one kind or another are usually fairly evenly distributed, 
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as shown in the samples taken from the sinuses, this is not always 
the case. It may be possible for a thick, adhesive discharge gravi- 
tating to the floor of the sinus to contain principally polymor- 
phonuclears, while a wash of the rest of the cavity, undergoing 
resolution, furnishes only mononuclear leucocytes.' With the 
exception of the eosinophiles other blood and tissue cells are not 
at present particularly significant. The eosinophiles are ill under- 
stood. They multiply in numbers in the blood in certain diseases, 
particularly in allergic conditions. 

The presence of cells in the discharge from the mucosa is help- 
ful in determining pathology in the sinuses even when encountered 
elsewhere. Experience of many years warrants the statements 
(1) “Except under unusual, easily differentiated nasal conditions 
there is no place in the nose proper for leucocytes to accumulate 
in sufficient numbers in the discharge to cause it to become puru- 
lent” ;' (2) “Slides made successively from secretions from the 
mouth, pharynx, nasopharynx, nose, and lastly the sinuses, have 
led us as surely to the source of infection as the grains of gold 
found in the gravel of the creek have led the prospector upward, 
pan by pan, to the mother lode.’”* 

The importance of the examination of nasal secretions as well 
as the cytologic study of the sinus content itself may be well 
illustrated by the following clinical experience : 

The patient obviously had a sinusitis and was very ill. There 
was evident obstruction to drainage somewhere. X-ray of the 
sinuses showed complete clouding of the left antrum. The rest 
of the sinuses were not conclusively shown to be diseased. Smear 
from the nose gave many polymorphonuclears in the discharge. 
Cytologic study of the antrum showed mononuclear leucocytes. 
The sphenoid was the cause of the acute symptoms and would 
have been overlooked at operation except for the cytologic evi- 
dence from the nasal discharge, which was not corroborated by 
the antral pathology. 

Investigation of antrum conditions through cytologic study of 
the aspirated contents has become fairly common practice. The 
value of the method is established. The younger generation with 
their thorough training in pathology and cytology quickly acquire 
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the technic. It is possible to present a fairly accurate picture of 
antral pathology by the coordination of cytologic with the asso- 
ciated clinical and X-ray evidence. The other sinuses are much 
harder to investigate. Watson Williams,‘ a pioneer in the diagno- 
sis of sinus conditions by means of aspiration, has studied the 
sphenoid extensively. Tillotson® published from our department 
some cytologic observations on the sphenoid content. 

Cytologic findings are here presented without any fixed con- 
viction as to their exact meaning and certainly with no thought 
of indicting the sinus or demanding therapeutic measures be- 
cause of slight variations from the normal. This is attested by 
the fact that but two of the sixty-five patients were operated upon 
and both of those because of complicating retrobulbar neuritis. 
Greater conservatism is apparent in the estimation of services 
via the radical operative route to those with sinus disease. The 
pendulum swings back and forth. The challenge flung by the 
untold numbers of people affected by these disorders must be 
recognized. It is being met by greater effort along various path- 
ways that furnish at the time but meager comfort to the suf- 
ferers. From the era of radicalism has come a heritage of ana- 
tomic understanding and operative method that serves well in 
the cases that require their application. 

Of particular interest is the type of patient who presents the 
picture of so-called ‘recurrent cold,” practically always due to 
sinus disease or allergic sensitivity. These patients have more or 
less nasal or postnasal discharge, of which they are frequently 
ignorant or unobservant. The X-ray study may be negative, so 
that there is often little local evidence of disease. There may be 
a history of frequent or recurring head infection, low vitality, 
digestive disturbance, neurasthenia and often involvement of the 
middle ear. It is obvious that much of the so-called idiopathic 
catarrhal deafness is influenced by chronic sinus infection of 
this type. The frequent association of more or less deafness with 
an acute cold has long been recognized. The relationship holds 
for chronic cases. Posterior rhinoscopy by the mirror and the 
nasopharyngoscope shows only too clearly the swelling and hyper- 
trophy of lymphoid and fixed tissue in the neighborhood of the 


mouth of the eustachian tube. Discharge can frequently be seen 
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running directly into and lodging in the tubal orifice. This dis- 
charge may be colorless, but microscopic examination shows it to 
contain cells and frequently bacteria. The history almost invaria- 
bly informs that there is less trouble in the warmer, dryer 
months of the year. Where this is reversed as to climatic 
influence, allergy is suspected. The story of allergic disturb- 
ances, where elicited, is reviewed. Where evidence seems to 


indicate possibilities of importance the patients are investigated 

















Fig. 1. Cannula holder, grasping in its jaws a silver sphenoi:] 
cannula. This instrument is fastened to a tongue blade and is held 


in position by the teeth of the patient, as shown in Fig. 2. The two 


joints and the sliding base, added to the different positions possible 
in the mouth, give enough elasticity to manage the variations in 
anatomy. Only the thumbscrew regulating the jaws of the small 
clamp ordinarily requires attention. The others may be set at the 
required tension to allow only willful movement. 


by the allergist. This is an angle that presents many difficulties 
and requires much skill and patience. Occasional relief by con- 
trol of the allergic factors indicates its significance. 

In carrying out the technic of cytologic sphenoid investigation 
the nose is sprayed with a 1 per cent ephedrin solution. This 
is followed by a whiff of 1 per cent cocain solution in spray form. 
After a few minutes the small steel wire applicator illustrated is 
wound with a small wisp of cotton and dipped in adrenalin and 
cocain crystals. It is slipped into the nasal fissure between the 
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middle turbinate and the septum and carried back gradually and 
painlessly to the face of the sphenoid. It is left in position for a 
few minutes. The patient now is placed on a table in the recum- 
bent position, the region thoroughly anesthetized by the small 
amount of cocain crystals. The sphenoid opening is searched out 
with the fine silver cannula illustrated. This instrument is pliable 
and the tip for a short distance from the end may be bent ten to 
twenty degrees off the vertical and turned in different directions 
until the opening is found. It is interesting how seldom failure 
is encountered. Many cases require patient and careful search. 




















Fig.2. Cannula holder fastened to tongue blade; held in teeth 
and fixing in position a cannula which has entered the natural 
ostium of the antrum. This holder is especially useful in washing 
out a sinus where the return flow otherwise is unpleasant and con- 
taminating to the hands. 


This is done gently so that no bleeding be incited. Occasionally 
a little pressure is required. If the ostium cannot be found with- 
out causing undue irritation, another session is arranged. The 
upper and the external angles are dangerous regions. The anato- 
my and the jeopardy of the procedure must be kept in mind. 
After entrance the tip of the cannula is turned toward the less 
dangerous medial or lower wall and introduced as far as it will 
easily go. Aspiration is then the routine with a 5 cc. Luer. Any 


material aspirated is placed in a sterile tube for microscopic or 


bacteriologic study. If nothing presents, some warm sterile water 
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is injected very slowly. The patient is asked to tell at once when 
fluid is in the throat. One learns to estimate what a sphenoid wili 
hold, and fluid is kept short of the overflow. Usually about 3 ce. 
can be injected, but occasionally 4 or 5 ce. will enter. Often, as 
the fluid passes in, the air is heard to pass out alongside the small 
cannula. This noise is probably produced as it is from the maxil- 
lary ostium and may indicate a rather flaccid mucosa suggesting 
hypertrophy. From 1 to 3 ce. can usually be withdrawn and this 


¥ ' 


22 2 7 8 9 10 jit 12 





Fig. 3. 
1-2-3-4-5. Sharp and blunt antral trocars and cannule. 
6. Sharp antral trocar. 
7. Sphenoid trocar with sharpened obturator. 
8. Sphenoid cannula, silver. 
9. Sphenoid trocar, small, sharp. 
10. Thin, steel wire applicator, end flattened to retain wound cot- 
ton. 

11. 5ce. Luer syringe. 
12. Sterile tube for specimen. 

These instruments are recommended for their simplicity and 
interchangeability. 


placed in a sterile tube and examined microscopically or bac- 
teriologically. At times there is slight pain of the deep headache 
variety coincident with the injection, and occasionally this dull 
headache persists for some hours. Pain over the correspond- 
ing eye is noted now and again and is reminiscent to the 
patient of prior experiences. There has been no_ bleeding 


of consequence and no subsequent infection. It is possible to 
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carry out the technic so that the injected and aspirated fluid 
furnishes no growth on culture media. This has been repeated 
at intervals on the same patient with a like result and indicates 
the possibilities of the method for bacterial examination. 
Sixty-five patients are reported. Number of separate sphenoids 
examined, 110. Failed to enter natural ostia in twelve, or 10 per 


cent. 
' Monos, 57 - 58% 
! - od aed 
| Polys. and Monos. 7 - 7% 
| Poly a 4 = 4% 
[ Flakes 88-90 % 1 Epithelium 8 - 8% 
: ‘ y J | Blood Agee ss 
Sphenoids entered 98 } Biss 2- 24% | Clear SO 
Not Exam. 7 


Clear 8- 8+% | 

The fifty-seven sinuses showing mononuclears, on further study 
showed that many cells were present in thirty-four and only a 
few in twenty-three. If now we exclude the few as being of less 
probable significance, we have as a final deduction: 

Ninety-eight sinuses entered out of 110, 90 per cent. Failure 
to enter, in 12, 10 per cent. Polys. or polys. and monos., in 13, 
13 per cent. Many lymphocytes, in 34, 34 per cent. 

These results would seem to furnish substantial evidence of 
inflammation of an acute or subacute character in thirteen per 
cent and a process essentially chronic in 34 per cent of the cases 
examined, making a total of 47 per cent. Only two eosinophiles 
were found in the series. Acknowledging that some may have 
been overlooked, the fact remains that the number is small if we 
are to believe that they commonly accompany the discharge asso- 
ciated with allergic disease and if we agree to the unsubstantiated 
assumption that allergy is the only cause of sinusitis. It is in 
accord with the more reasonable observation that the two diseases 
on occasion may be interdependent. 

One of the cases operated upon seems to warrant a_ short 
synopsis in justification of the time and pains required by this 
rather detailed work. 

Woman: Headache, choked discs both sides. Diagnosis, retrobulbar 
neuritis. X-ray of sinuses negative. Previous opinion, “No sinusitis.’ 

Cytological study showed both sphenoids to contain polymorphonuclear 
leucocytes; cultures showed staphyloceccus, right and left. [Intranasal 


ethmosphenoidectomy. Recovered. Normal vision. 











CYTOLOGIC STUDY OF THE SPHENOID SINUS. 399 
While not able to claim credit for the cure, the fact remains 
that the obviously necessary operation on the sinuses was made 
upon definite evidence which in similar cases is so frequently 
lacking. 
STANFORD UNIvERsITY HosPITAL. 
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GENERAL INDICATIONS FOR RADICAL SINUS 
SURGERY.* 


GEORGE MORRISON CoATEs, M. D., 
PHILADELPHIA. 


In the course of years spent in training assistants, teaching 
graduate students, and more recently, examining candidates for 
certification, it has been borne in upon me that there is a wide 
divergence of opinion in respect to the indications for radical 
sinus surgery, and that, in particular, the younger, less trained 
men and those lacking experience are inclined to be radical with- 
out proper and often prolonged study of cases, whereas, as one 
gets older, sometimes ultraconservatism develops. [| am attempt- 
ing to classify the indications for radical surgery in a general 
way, well realizing that rules cannot be made to fit all cases and 
that all aspects of the subject cannot be adequately covered in a 
short paper. 

lor a proper introduction to the discussion of this subject, it 
is necessary to define the term radical sinus surgery, since some 
doubt appears to exist in the minds of many, and what may be 
interpreted as radical by one surgeon may be considered conserva- 
tive by the next. (For instance, to Eugene R. Lewis all sinus 
operations are radical.) What may be radical surgery for one 
pathologic condition may also be too conservative for one of dif- 
ferent pathology, but by and large, certain types of operative 
procedure, often designated by the name of the accredited origi- 
nator, usually are accepted as being definitely in one or the other 
category. Thus any external operation on the accessory sinuses 
may be considered radical, but in addition some types of intra- 
nasal surgery are radical in respect to the element of danger and 
in the amount of destruction of tissue. On the whole, conserva- 
tive surgery consists in operative procedures designed to restore 


*Read before the Eastern Section of the American Laryngological, 
Rhinological and Otological Society, Boston, January 6, 1933. 
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the individual sinus involved to normal function by procuring 
proper aeration and drainage, with the least amount of destruction 
possible, while radical surgery involves, if not the destruction of 
the sinus as a functioning cavity, as it often does, at least the 
removal of large parts of its bony wall and of its lining mem- 
brane, which means either obliteration or change in shape or 
size of the cavity with a hoped-for relining of the resultant cavity 
with healthy, functioning mucosa. Dorland says that conserva- 
tive surgery looks to the preservation or restoration of disabled 
parts rather than to their removal, the latter being radical. 

Under the first heading, we call as conservative such pro- 
cedures as correction of obstructive septal deformities, removal 
of polypoid hyperplasias, of portions of middle turbinates that 
block sinus ostia, drainage of individual ethmoid cells by removal 
of small portions of their inferior or mesial walls, enlarging the 
ostia of the frontal or sphenoid sinuses, and window openings 
through the mesial wall of the maxillary sinus, either in the in- 
ferior or middle meatus. As radical operations must be classed 
all operations having an external approach, where it is customary 
to remove entirely the lining mucous membrane, whether they 
be on the frontal, ethmoid, sphenoid or maxillary sinuses, under 
local or general anesthesia, where the object is the entire re- 
moval of all diseased tissues; and in addition any intranasal 
operation that is designed to accomplish these ends. Thus a 
complete intranasal ethmoidectomy, either of the Mosher, Halle, 
Sullivan or Pratt type, even though the middle turbinate be left 
in situ, is radical, as is also the removal of the entire anterior 
wall and floor of the sphenoid sinus, or the Halle intranasal oper- 
ation on the maxillary sinus. The Caldwell-Luc or Denker opera- 
tion is radical, and so are all accepted types of external frontal 
sinus operations, including, as most radical of all, the combined 
fronto-ethmo-sphenoid operation advocated and practiced by 
Killian, with modifications and refinements by Lynch, Sewall’ and 
Ferris Smith,* or the maxillary-ethmo-sphenoid operation oft 
Sewall.? 

When it comes to classifying the general indications for radical 
surgery on the sinuses, | have always followed the teachings of 
the late Ross Hall Skillern,’ who divided these indications into 
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absolute and relative, as it seems to me that that is a common 
sense and therefore conservative way of approaching the study 
of a radical subject. Except in certain instances, to be enumerated, 
where there is an emergency and it is evident from the time the 
case first comes under observation that nothing less than heroic 
measures will avail, it is presumed that conservative, nondestruc- 
tive measures will have been given a thorough trial before radical 
operation is contemplated. 

Absolute indications may be present in either acute or chronic 
cases, though, as a rule, in acute infections, the most conservative 
treatment possible, including surgical, is the best and safest. An 
absolute indication for radical operation in either an acute or a 
chronic sinus infection is the diagnosis, or even the suspicion, of 
oncoming or developed intracranial extension that cannot be, at 
least plausibly, attributed to the middle ear or other cause. A 
brain abscess, of sinus origin, either extra- or intra-dural, calls 
for the radical exploration and drainage of the infected sinus 
or sinuses, even though the surgeon elects to approach the intra- 
dural abscess through a clean area rather than by way of the ave- 
nue of infection or stalk. It would be folly to drain a brain abscess 
and yet leave the original source of infection intact. In the case 
of an extradural abscess, the approach must be by way of the 
internal wall of the frontal sinus, which should be inspected and, 
if necessary, removed in all suspicious cases. Meningitis, asso- 
ciated with acute or chronic disease of the sinuses, and where 
other areas of infection, such as the middle ear, can be ruled out, 
certainly calls for eradication of the focus in the most radical 
way possible, whatever other measures may be carried out in 
addition. In the early stages, before general invasion of the cere- 
brospinal system has taken place and before bacteria can be 
demonstrated in the cerebrospinal fluid, cure by this means may 
result, just as it does at times in a similar condition resulting from 
middle ear infection when a mastoidectomy and dural exposure 
or drainage is done. Evident necrosis of the walls of the frontal, 
ethmoid or maxillary sinuses, as demonstrated by fistula forma- 
tion or otherwise, calls for radical operation, as do contained 
tumors of any of the sinuses. This is true, not only of operable 


malignant growths, but also of cases of osteomata or in certain 
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cases of fibromata that have invaded sinuses. Cavernous sinus 
thrombosis, if associated with accessory sinus disease, indicates 
radical extirpation of such infection at as early a stage as possible, 
even though the prognosis is bad. Progressive osteomyelitis of 
the skull may usually be considered to call for a radical clean-up 
of underlying sinus infection, although opinion may differ as to 
the advisability of continued removal of infected bone over large 
areas. Dentigerous cysts of sufficient size to have invaded the 
maxillary sinus are usually not susceptible of eradication through 
the alveolus but must be reached by exposing the antrum through 
the canine fossa, in which case a nasal counter opening is advisa- 
ble, although normal mucosa need not be removed. Mucocele 
usually calls for radical opening of the containing sinus with 
removal of the cyst and diseased mucous membrane. 


Most cases of orbital cellulitis that do not yield to conservative 
treatment in the early stages but go on to pus formation, need 
radical sinus treatment of the frontal, ethmoid, or occasionally, 
the maxillary sinus. While cases of extension of ethmoid infection 
into the orbit do, at times, recover after conservative intranasal 
treatment or surgery, the external approach is usually the best, 
while in fulminating or neglected cases, with destruction of parts 
of the bony orbit, the indication is absolute. 

In other eye disorders associated with sinusitis, the indications 
for radical surgery are less absolute. Some time since it was 
believed that retrobulbar neuritis demanded radical spheno- 
ethmoid drainage and many apparent cures resulted from this 
procedure, even when little or no sinus pathology was evident. 
Later on, through the studies of the late Leon White, it was 
shown that infections from the teeth and tonsils, as well as simple 
defects in aeration of the posterior sinuses, were accountable for 
many cases of retrobulbar neuritis, so that now we may say that 
the presence of this condition is more relative than absolute as an 
indication for radical surgery. 

Relative indications are those signs and symptoms that may 
not be sufficiently severe at first to warrant subjecting the patient 
to a capital operation, but which may become absolute at any time 
owing to the development of other symptoms or increase in 
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severity of those present. Of all cases presenting relative indica- 
tions for radical operation, conservative treatment has been tried 
without avail for, perhaps, long periods of time, until the patient 
finds that the continuance of disability caused by the disease war- 
rants or demands more radical treatment. Furthermore, what 
may be an unimportant symptom to an individual in one walk 
of life might constitute in another adequate reason for advanced 
surgical work for its relief. 

Headache is undoubtedly one of the important symptoms for 
which patients come to the rhinologist seeking relief, though 
Shambaugh* states that “most patients suffering from sinus dis- 
ease do not experience the symptom of headache, and most pa- 
tients suffering from headache do not have sinus disease.” 
Whether we agree with this or not, we do have headache, often 
most severe, associated with disease of the sinuses, but before 
advising radical sinus operating for its relief we must be as sure as 
possible that the headache is indeed of sinus origin, and | person- 
ally know of few more difficult differential diagnoses in some cases. 
Some individuals succumb easily to pain, while others, more stoical, 
are able to bear it and yet continue to work efficiently. Somewhat, 
also, depends upon the type of work, or play, that occupies that 
individual. When a sinus headache is great enough or continuous 
enough to prevent the individual from living a satisfactory exist- 
ence, this relative indication is for radical operation, other means 
of relief having failed. The fact that even after this measure is 
taken some cases are not relieved of headache, in whole or in part, 
does not condemn all operating for the relief of headache—the 
diagnosis may have been wrong or the operation not radical 
enough to have reached all infected cells, and | believe that the 
responsibility for failure must, in most instances, rest between 
these two. 

Profuse discharge, anterior or posterior in type, may cause a 
day laborer little inconvenience, while to a preacher, a public 
speaker, a physician, teacher, society woman or many another, 
the annoyance will be intolerable. Nasal crusting, which is dried 
discharge, comes in the same category, and discharge accompanied 


by an obnoxious odor is also a relative indication, depending upon 


the amount of annoyance caused. Comparatively few patients are 
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themselves conscious of the odor in their noses, and it is therefore, 
in this instance, the effect of this odor upon those with whom their 
daily occupation brings them into contact that must be consid- 
ered. It inconveniences the companions of the ditch digger but 
little, but for the rhinologist or the dentist it may account for 
his failure to win or maintain a paying practice. Not all cases 
of bad breath, however, are caused by sinus disease (nor are they 
all cured or obscured by Listerine!). Accurate diagnosis is as 
essential here as elsewhere. 

Pain, as distinct from headache, when sufficiently intense or 
frequent, calls for radical surgery if definitely of sinus origin. 
Major tics must be eliminated, as well as other probable foci, and 
“habit”: pain must be borne in mind, though it is difficult for me 
to put a proper value upon this latter as a distinct entity. Hos- 
pitalization, with thorough study from all angles, must usually 
precede the decision to operate radically. 

General ill health dependent upon sinus disease becomes a 
deciding factor in favor of radical operation when other methods 
of relief have failed, other causes been eliminated, and the attend- 
ing physician feels that something more must be done to remove 
or control the focus of infection. Again Shambaugh feels that 
absorption from the sinuses as a cause of ill health in many re- 
mote parts of the body is overrated, but most of us will, | am 
sure, agree that at times nephritis, arthritis, carditis, chronic cough 
caused by enlarged mediastinal glands, bronchiectasis, as shown 
by Mullin, certain allergies (bacterial), gastro-intestinal disturb- 
ances in adults as well as infants, malnutrition, malaise and many 
other general conditions may be attributed to sinus infection. Not 
a few also follow Emerson, in believing that the progress of cer- 
tain cases of advancing deafness is dependent upon sinus infec- 
tion, even with scanty or absent discharge, while the ophthal- 
mologist will tell us that many eye disorders, recurrent iritis, 
uveitis, iridocyclitis, keratitis and certain difficult errors of refrac- 
tion cannot be satisfactorily handled by him without our help. 
True, conservative treatment often suffices, but when that fails, 
radical operation is indicated, not as a life-saving measure but 
as one looking towards the preservation or restoration of 


function. 
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One word must be said concerning the question of how radical 
a radical operation should be once it is decided upon as the best 
conservative measure that the case demands for saving life or 
restoring function, As in every other matter, opinions will differ 
widely, but it seems safe to say that the least radical operation 
that will remove all diseased tissue is the one of choice. Pratt,‘ 
quoting Mosher, for instance, says that ethmoid cells outside of 
the true ethmoid capsule occur in only 5 per cent of cases and 
that therefore 95 per cent of cases can be cured by intranasal 
operation, whereas Ferris Smith,* Sewall* and Kistner believe 
that if an exenteration is required at all it is best to operate 
externally in order to be sure that no outlying ethmoid extensions 
are missed and that the entire anterior and inferior wall of the 
sphenoid sinus should be removed at the same time. 

After all is said and done, a thorough study of the case and a 
correct diagnosis is the first requisite for deciding upon the type 
of treatment, and no radical surgery should ever be done without 
this preliminary, although in emergency the study should be 
intensive. Having made this study and diagnosis, the careful 
surgeon will then determine in his own mind that type of treat- 
ment or operation, or succession of operations, which his own 
experience or the experience of others in whom he has faith leads 
him to believe will do his patient the utmost good, but he will not 
undertake radical surgery without a thorough knowledge of the 
anatomy and the applied anatomy of the parts under consideration 
and unless he has also had a careful and thorough training in 
the procedure and technic required for such surgery. These points 
have again and again been made by such eminent students of the 
accessory sinuses, their anatomy and surgery as lenton,® Hajek,‘ 
Skillern,* Mosher,’ Sluder,"’ Tilley,’' Lynch,’? Sewall'* and many 
others. 
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RETROPHARYNGEAL ABSCESS OF OTITIC ORIGIN: 
ANATOMY AND PATHOGENSIS WITH 
REPORT: OF CASES* 

SAMUEL Z. Fater, M.D., 


ST ours: 


Suppurative otitis media as an etiologic factor in retropharyn- 
geal abscess is frequently overlooked, and may be of major 
consequence in the ultimate recovery of the patient if the associa- 
tion is recognized early. 

\ retropharyngeal abscess, if left to itself, may result in any 
of the following complications, particularly when overlooked; 
oftentimes being undiagnosed and discovered only at necropsy: 

1. Spontaneous rupture into the esophagus. 

2. Rupture into the air passages with production of pneumonia, 
lung abscess or sudden asphyxia. 

3. Pus may burrow laterally and appear externally, anterior or 
posterior to the sterno-cleido-mastoid muscle. 

4+. Pus may pass downward behind the esophagus and enter 
the posterior mediastinum. 

5. The process may spread by way of the blood and lymph 
channels to cause septicemia, pyemia or meningitis. ( Mosher’s' 
case of pyemia and death with retropharyngeal abscess. ) 

6. The abscess may cause erosion of the large vessels of the 
neck, as the internal carotid artery or internal jugular vein. 
( Wishart's* case of carotid hemorrhage and death with autopsy. 
Wishart mentions four similar cases: Carmichael, 1881; Lidell, 
1883; Travers, 1902; Wylie and Wingrave, 1906. Lifschutz* 
reported a case of fatal hemorrhage resulting from the extension 
of a retropharyngeal abscess to the deep vessels of the neck.) 

7. Respiration may be interfered with by pressure on the larynx 
with production of edema of the glottis. (Rush’s* report of the 
discovery of a retropharyngeal abscess on sectioning of an infant's 
head and neck in the anatomic museum, Philadelphia, the cause 


of death unsuspected until the head was sectioned. ) 


*From the Department of Otolaryngology, Washington University 
School of Medicine, and the Oscar Johnson Institute. 
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8. Jugular thrombosis may result. 

9. Cardiac failure by pressure on the vagus and sympathetic 
nerves. 

10. Pus may extend into the axilla along the subclavian vessels 
and brachial plexus. 

11. Among sixty cases of otogenic pharyngeal abscess reviewed 
by Mckenzie,* there were twelve deaths, in several of which 
pharyngeal abscess apparently was overlooked until postmortem 
examination. 


Retropharyngeal abscess may be caused by: 


1. Suppuration in the retropharyngeal lymph nodes. 
2. Caries of the cervical vertebre. 
3. Burrowing of pus from other regions by direct extension, 


such as 

(a) Infection following injury to the posterior wall of the 
pharynx from a blow or foreign body. 

(b) Otitic infection. 

(c) Suppuration of the parotid gland and lymph nodes. 

(d) Dental infection. 

(e) Tonsillar and posttonsillectomy infections. 

The variation of the lymphatic system in early childhood and 
adult life has a most important bearing on the etiologic factor. 
In the first year of life there are several glands present in the 
retropharyngeal space; in the adult, on the other hand, there are 
rarely more than one or two in the entire space. Therefore, there 
is an actual and relative diminution in the liability and frequency 
in the adult. Retropharyngeal abscess is a disease of infancy and 
early childhood, seldom seen in a child after puberty, and rare in 
adult life. 

It is generally admitted that retropharyngeal abscess may arise 
from the extension of an otitic infection through any of a possible 
number of routes, yet the number traceable to such a source forms 
only a small portion of the whole, at least so far as one gathers 
from the literature. I[t is probable that otogenic infections may 
extend to the pharynx more frequently than suspected because 
of the lack of this association in the minds of observers and there- 
fore overlooked. 
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Because of a concomitant nasopharyngitis, sinusitis or cervical 
adenitis in acute retropharyngeal abscess in children, in which the 
pathology is most likely one of adenitis and suppuration of the 
retropharyngeal lymph nodes, it is difficult to state exactly that 
the accompanying otitis is the etiologic factor, but certainly some 
of these cases may be attributed to the ear as a focus. From the 
few examples in infants and young children herein reported, the 
association certainly is more than a mere coincidence. There is 
no question of the relationship of retropharyngeal abscess and 
suppurative otitis media in adults, evidenced by the actual demon- 
stration of pathways from the ear to the pharynx in several cases 
reported in the literature and in a few of the cases herein reported. 

Holmes,® 1906, collected fifty-seven cases of otogenic pharyn- 
geal abscess, including two of his own, both of which were cases 
of middle ear suppuration with granulations in the tympanum 
and bone necrosis in the anterior wall of the tympanic cavity in 
association with the abscess. He mentions Klug’s case of pharyn- 
geal abscess of aural origin with erosion of the internal carotid 
artery and Weil’s case of a child who at postmortem showed ex- 
tension from the ear to the retropharynx. Weil stated that sup- 
puration of the tympanic cavity in children is not an infrequent 
cause of retropharyngeal abscess. 

In reply to 250 cards of inquiry, addressed by Holmes to ear, 
nose and throat surgeons, 147 of them reported never having seen 
a retropharyngeal abscess due to middle ear suppuration. Ten 
saw one or more cases, twenty-eight cases in all, associated with 
otitis media, the largest number including twelve cases of Cheva- 
lier Jackson, who felt that they were associated with and probably 
secondary to purulent otitis media. 

Guillemin,’ in 1913, reported forty-seven cases, including two 
of his own. Both of his patients were adults upon whom mas- 
toidectomies were performed, but did not recover until the phar- 
yngeal abscesses were drained. McKenzie,® in 1915, reported 
thirteen cases, including one of his own which recovered following 


drainage of the abscess. 
From 1916 to 1931, twenty-one other cases have been reported, 
including Fulkerson,® 1916; Reynolds,’ 1917; Lyman, two cases, 


and E. L. Meyers, two cases (in discussion of paper by Frank'’), 
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1922; Kelley,’' 1926; Landry and Billard,’* 1927 ; Cunningham," 
five cases, 1927; Missionzink,’* 1928; Haymann,’* three cases, 
1929; Belinow,'® 1930; Pearlman,'? 1930; Beyer,'S 1931; and 
Kaufmann,'”, 1931. 

Acute Retropharyngeal Abscess in Children.—Of 33,892 admis- 
sions to Toronto Hospital for Sick Children in eight years, Wish- 
art’ collected only forty-one cases of retropharyngeal abscess, 
seventeen, or 40 per cent, accompanying an infectious process in 
the nose or ears, only seven accompanied by an acute otitis media. 
Of 15,462 admissions to Sarah Morris Hospital, between the years 
1923 and 1928, Pearlman" found 61 cases of retropharyngeal 
abscess, nine presenting a concomitant otitis media, seven of which 
were on the same side as the pharyngeal abscess. He reported 
the case of an infant, two years of age, on whom an antrotomy, 
left, was performed, but an irregular temperature continued 
for one week following. A pharyngeal abscess was discovered 
and the pus evacuated, followed promptly by subsidence of the 
fever. Brooks’ reported eight cases, only one with bilateral 
otitis which followed measles. Guthrie?’ reported twenty cases, 
four having accompanying middle ear suppuration with glandular 
enlargement in each. 

No mention was made of otitis media as an etiologic factor in 
several reports, including l‘rank’s'® series of seventy cases, lried- 
man and Greenfield’s** series of sixty cases, Ayuayo and Dizon’s** 
series of fifteen cases, and Hall’s** series of twelve cases. 

Of 39,495 admissions to St. Louis Children’s Hospital, from 
1914 to June, 1932, there were fifty-three cases of retropharyngeal 
abscess, ages ranging from 3 months to 12 years. Practically 
all, with only four exceptions, had an accompanying rhinopharyn- 
gitis, cervical adenitis, tonsillitis or sinusitis, alone or in combina- 
tion. There were twenty-six cases, practically one-half of the 
total number, with an accompanying suppurative otitis media, 
eighteen of which were bilateral, six unilateral (same side as the 
abscess), and two unilateral (opposite side). ‘Cwelve cases were 
admitted with the chief complaint of spontaneous discharging ear, 
onset varying from one month to two days before admission. 

Case Reports.—In the following cases reported from the above 
series it was felt that in each the suppurative otitis media was 
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an important etiologic factor in the retropharyngeal abscess 
formation, 


Case 1. No. 10983, L. A., 18 months, admitted November 17, 1916, be- 
cause of pyrexia which could not be accounted for even after a complete 
workup and several days of observation. On February 2nd both ears 
began discharging spontaneously. Two weeks later a_retropharyngeal 
abscess, right, was discovered and pus obtained on incision. The temper- 
ature returned to normal and the patient was discharged improved 


Case 2. No. B-1230, D. C., admitted June 8, 1925, with the history that 
three weeks previously the left ear drum ruptured spontaneously, fol- 
lowed by continuous foul otorrhea, adenitis, and a temperature as high 
as 103 F. On admission the cervical glands, left, were markedly enlarged. 
There was 3+ pus in the urine. Roentgenograms of the mastoids on 
June 8th, showed haziness of both mastoids but no evidence of bone de- 
struction. On June 10th a retropharyngeal abscess, left, was discovered 
and pus obtained on incision. On June 12th a mastoidectomy, left, was 
performed and granulations and pus found. Hemolytic streptococci were 
cultured from the mastoid and the pharyngeal abscess. Patient was dis- 
charged on June 21st, the ninth postoperative day, much improved and 
the mastoid healing nicely. 

Case 3. No. C-554, M. K., twenty months, admitted March 10, 1926. 
History of onset with high fever, cervical adenitis, and pulling at ears, 
ten days before admission. Seven days after onset, severe hemorrhage 
from the mouth occurred. On five occasions during the three days before 
admission, hemorrhaged from the nose and mouth. Examination revealed: 
Cervical adenitis (left greater than right), acute otitis media and mas- 
toiditis, left, and a swelling in the left retropharyngeal region, which was 
incised on admission and only bloody serum obtained. Patient was septic. 
Bleeding points could not be located. Three days after admission, dila- 
tation of the right pupil, a right facial weakness, and hemiparesis, right, 
were noted. The next day the Tobey-Ayres test was done. On compres- 
sion of the left internal jugular vein there was no rise of spinal fluid 
in the manometer. The diagnosis of thrombosis of the left lateral sinus 
was made. The left internal jugular vein was ligated and found throm- 
bosed down almost to the subclavian vein. On opening the mastoid, it 
was found to be well pneumatized with an adult sized tip, the cells of 
which were large and contained pus and granulations. The bone over the 
lateral sinus was necrotic. Thrombus found on incision of sinus. <A 
fistula was located leading into the retropharyngeal space accounting for 
the swelling observed on admission. The patient was discharged with 
the neurological signs slowly improving. 


Case 4. No. H-217, A. K., fifteen months, admitted January 15th, 1931, 
with bilateral suppurative otitis media, and cervical adenitis. History of 
upper respiratory infection and fever five weeks previously. Bilateral 
paracentesis of ear drums performed at that time followed by a profuse 
purulent discharge. About one week before admission, progressive en- 
largement of cervical glands, left, occurred. Examination: Profuse bi- 
lateral aural discharge, adenoids, subacute tonsillitis and sinusitis, cervical 
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adenitis, acute, bilateral; and subacute otitis media, bilateral, with possib’e 


mastoid involvement. January 19th, 1931; respirations difficult; head 
held in opisthotonos. Retropharyngeal abscess, left, palpated and drained 
spontaneously. Next day, temperature rose to 40.2 C. Felt that the 


retropharyngeal abscess, adenitis, and blocked nasopharynx accounted for 
temperature elevation. On January 25th throat and adenitis improved 
but bronchopneumonia developed. On February 3rd, bilateral mastoid 
antrotomy performed under local anesthesia and considerable bone in- 
volvement discovered. On February 6th, adenoidectomy performed. On 
February 11th, the ears were healing nicely. Wounds clean. Canals dry. 
There was more induration of the left retropharyngeal and_peritonsillar 
arcas and more marked left cervical adenitis. Respirations difficult. Next 
day retropharyngeal abscess, left, was opened and drained. On February 





loth, temperature again rising. Ear canals dry. Mastoid wounds clean 
and healing. On February 18th, neck retracted, extremities rigid. 
Pharynx not reddened. No pharyngeal bulge. Lungs clear. Lumbar 


puncture done and spinal fluid examination negative. On February 21st 
temperature began rising again. Rhinopharyngitis present. February 28th 
some chest findings. Respirations noisy and stertorous. Mastoid wounds 
healed. Canals dry. Contracted measles on February 16th. Recovered 
but pneumonia flared up again. Blood culture negative. Course down- 
ward and expired March 4th. 

Case 5. No. H-545, D. S.. 7 years. On March 3rd, 1931, bilateral mas 
toidectomy was performed and the mastoid cells were found filled with 
pus under pressure. Good postoperative course. Discharged on March 
22nd with both canals dry and wounds healing nicely. Was getting along 
very well following discharge until one week before readmission, April 
26, 931, when complained of not feeling well. Had fever as high as 104 
F. which continued and was accompanied by sore throat and pain in 
right ear. 

Examination on readmission: Ears, bloody discharge from right ex- 
ternal canal. External canal walls compressed, obstructing view of M. T. 
30th mastoid wounds healed. Marked cervical cellulitis with tenderness 
right, and cervical adenitis bilateral. Rhinopharyngitis. Retropharyngeal 
mass palpated on right side. On April 26th, incision one and one-half 
inches deep made into right lateral pharyngeal wall without finding pus. 
Gloved finger inserted into wound and pushed lateralward where abscess 
opened and one ounce of thick yellow pus evacuated. Next day fresh 
blood from right external auditory canal noted. On April 28th, at 5:00 
A. M., expectorated emesis basin full of fresh blood. Also fresh blood 
from right external canal noted. At this time it was noted that the right 
pupil was contracted and there was no reaction to light. At 7:45 P. M., 
another hemorrhage from external canal occurred which stopped spon- 
taneously. 

Feeling that the ear hemorrhage was due either to rupture of the lateral 
sinus in the old mastoid wound or of the jugular bulb through a de- 
hiscence in the floor of the middle ear, Dr. Alden reoperated the right 
mastoid. The lateral sinus was uncovered from the knee downward and 
appeared normal; it was incised and packed. Incision carried from mas- 
toid into neck. No pus encountered. Left operating room in poor condi- 
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tion. Transfused. On April 29th, 8:20 p. m., bandage saturated with 
fresh blood coming from external canal, On the morning of May Ist 
there were two more fresh hemorrhages from the external canal. That 
evening patient had marked difficulty in breathing. A large firm swelling 
was seen and felt in the right retropharyngeal region. Observation was 
deemed advisable at this time. The next day a needle was inserted into 
the retropharyngeal swelling and about one-half ounce of bloody serum 
and a few blood clots aspirated. Tracheotomy was performed. Patient 
expired next day. 

Comment: The hemorrhage was in all probability due to extension of 
the suppurative process to the great vessels of the neck. Pressure on 
the vagus and sympathetics might account for the cardi: ‘ilure as well 
as for the inequality of the pupils. The above case well aemonstrates the 
association between otitic infection and pharyngeal abscess formation. 

Kaufmann’s!® case, of retropharyngeal abscess and otitic infection with 
aural hemorrhage, was very similar and at necropsy : 

“Grossly the specimen revealed a rounded mass of soft red tissue lying 
adjacent to the first part of the internal carotid artery on the left side. It 
measured 3.5x2x1.5 cm., causing a distinct bulging of the retropharyngeal 
wall. Section discloses what appears to be old blood clot lying in a small 
cystic area with a wall of granulation tissue, averaging 2-4 cm. in thick- 
ness. Small blood vessels are found entering this cavity as though they 
had been eroded through. Anatomical diagnosis: Old retropharyngeal 
abscess with erosion into blood vessels and secondary hemorrhage.” 


Case 6. No. 1-442, T. Z., 15 months, admitted March 2, 1932, acutely 
ill. Developed left otitis media one month before admission with per- 
sistent otorrhea. Five days before admission developed fever, swelling 
of glands on left side of neck, restlessness, and some difficulty in swal- 
lowing. His condition grew steadily worse and breathing became obstruc- 
tive. Examination: <Acutely ill infant with marked upper respiratory 
obstruction. There was a large left retropharyngeal abscess, left cervical 
adenitis, and bilateral otitis media (suppurative otitis media left, and 
right M. T. red and full but never incised). Seemed almost in extremis 
from inability to breathe. 

Immediate incision of abscess recommended and on lowering table 
respirations ceased and patient became cyanotic. Emergency tracheotomy 
performed with immediate relief. Retropharyngeal abscess incised and 
about an ounce of pus evacuated. Following this the fever dropped 
sharply. Tracheotomy tube was removed the next day and respirations 
returned to normal. On the following day a left myringotomy was done 
(bulging M. T.) and considerable pus obtained. Progress uneventful 
except for an upper respiratory infection with slight fever a few days 
before discharge. General condition very good on discharge from 
hospital. 

Comment: The left suppurative otitis media occurred one month before 
the appearance of symptoms referable to the retropharyngeal abscess. The 


otitis media subsided following drainage of the abscess. 

Case 7. No. 1-736, F. B., 7 months, admitted April 16th, 1932, with 
history of sudden onset of present illness with coryza three weeks before. 
Glands on left side of neck swollen, fever, noisy respirations, gurgling in 
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throat, difficult swallowing, nasal discharge, and cough, ten days before 
admission. 

Examination: Left M. T. red and full. Right M. T. pink.  Rhino- 
pharyngitis acute. Left cervical adenitis. Left retropharyngeal abscess. 
April 18th, retropharyngeal abscess incised, followed by return to normal 
temperature. April 21st, roentgenray therapy to the left side of neck, fol- 
lowed by rise in temperature. April 23rd, temperature 40 C. Both ear 
drums were red and bulging. Both were incised and pus obtained from 
both middle ear cavities. Wright’s stain of smears made from pus from 
both ears showed many polymorphonuclear leucocytes. Following bilateral 
myringotomy, the temperature returned to normal within twenty-four 
hours. April 27th, discharged from hospital with slight discharge in both 
canals, right more than left, but both ear drums healing nicely. Prac- 
tically no drainage from abscess. 

Readmitted six days later for incision of fluctuant left cervical ¢land 
at which time right ear discharging, and left M. T. almost completely 
healed. 

Comment: The above case demonstrates that the clinical picture may 
be complicated by the presence of both a retropharyngeal abscess and an 
otitic infection. The temperature rose in spite of ample drainage of the 
abscess. Because both ears were red and bulging, a bilateral myringotomy 
was performed and pus obtained from both, the temperature returning to 
normal within twenty-four hours. Also, the ear on the same side as the 
abscess healed more rapidly than the opposite ear. 

Of 81,986 adults admitted to Barnes Hospital from December, 
1914, to January, 1932, there were seven cases of retropharyngeal 
abscess. Three were associated with middle ear suppuration on 
the same side as the abscess, two followed attacks of acute tonsil- 
litis, one followed a dental infection, and one followed an acute 
external otitis, with parotitis accompanied by peritonsillar and 
retropharyngeal abscess. 

Case 1. No. 17901, F. F. W., 50 years, colored, male, admitted Novem- 
ber 26, 1928, from the outpatient department with the following diag- 
nosis: Chronic otitis media and mastoiditis, right (forty-five years’ dura- 
tion) and lues. 

Chief complaints: Acute pain through right ear and in temporal region 
and on movements of the jaw in right temporomandibular articulation. 

Findings on examination: Small amount of pulsating, foul smelling dis- 
charge from right middle ear, considerable edema over posterior root of 
zygoma, and well marked tenderness just below the mastoid tip. Marked 
swelling below and in front of auricle extending as high as zygoma. No 
fluctuation over this area. Deep cervical lymphatics tender on right side, 
in front of sternomastoid. External canal partially occluded by swelling. 

Radical mastoidectomy, right, performed on November 27th, 1928. 
Findings: Sclerotic mastoid, polyps, and cholesteatoma in middie ear. 

Following operation, symptoms subsided for about three days and then 
recurred. On fifth day a profuse, purulent, foul smelling discharge bur- 
rowed into the middle ear and mastoid wound through a fistula just 
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anterior to the eustachian tube and through the mastoid tip a few days 
later. About the same time the patient developed pain in the occipital 
region and a retropharyngeal abscess. Pressure over this abscess caused 
pus to enter the middle ear. The abscess was incised. Pain somewhat 
relieved by the incision but there was only a small amount of pus drained. 
The pain and discharge continued with varying degrees of severity for 
following six weeks. On January 14th, 1929, the mastoid wound was 
reopened in an effort to determine source of the discharge. 

Findings at second operation: The cartilaginous external canal was 
separated from the external bony canal and pushed forward. A_ probe 
was inserted into the opening of the eustachian tube and passed down- 
ward and a second probe inserted into opening of a fistula just external 
to the tube. Dr. Dean palpated the nasopharynx and in the midline felt 
that he broke through an abscess cavity about half the size of a hen's egg, 
and the probe which was inserted into the eustachian tube was felt in the 
abscess cavity about three-quarters of an inch from the pharyngeal open- 
ing of the eustachian tube. Pressure in this region caused pus to exude 
from the tympanic orifice of the tube. The fistula just external to the 
tube seemed to end in a blind pocket somewhere in the cervical region. 

The patient did not improve following operation, became stuporous, 
and died January 21st, 1929. 

At necropsy an area of necrosis was encountered which involved the 
sphenoid bone and a small portion of the petrous portion of the temporal 
bone, extending downward and involving the soft tissues of the posterior 
nasopharynx which communicated with necrotic tissue of the internal ear. 

Comment: The above case is an example of the extensive bone necrosis 
that may take place in the petrous and mastoid portions of the temporai 
bone and of extension of infection to the pharynx by direct continuity 
and through fistulous tracts. 

Case 2. No. 10252, Dr. C. H. G., 24 vears, white, male, admitted March 
17th, 1921. History of chronic otitis media and mastoiditis, right, follow 
ing scarlet fever at 4 years of age. Acute exacerbation February 1, 1921, 
with sore throat and blocked eustachian tubes. 

Mastoidectomy, right, performed, at which time noted that the external 
canal was filled with thick creamy pus, previously scanty but profuse at 
time of operation. Pain relieved after operation but condition found did 
not account for this free drainage of pus, and the patient did not get 
along as well as expected. Eventually, a slight swelling in posterior pha- 
ryngeal wall above the eustachian tube presented. The retropharyngeal 
abscess was incised and free drainage of pus occurred. The recovery was 
uneventful following this procedure. 

Comment: The above case brings out the importance, in the ultimate 
recovery of a patient, of early recognition of a retropharyngeal abscess 
accompanying an otitic infection and institution of ample drainage. 

Case 3. No. 8302, W. R., 46 years, admitted February 7, 1920. History 
of upper respiratory infection, headaches, and severe earaches bilateral 
with intermittent otorrhea for four months before admission. Three 
weeks before admission had another upper respiratory infection with 
earache and otorrhea, right, and swelling of right side of neck which 
increased up to time of admission. Complained of difficulty in swallow- 
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ing since onset of cervical swelling. Examination revealed chronic otitis 
media bilateral and retropharyngeal abscess, right. On February 12, 1920, 
the pharyngeal abscess ruptured spontaneously soon after the patient was 
admitted to the hospital. The pain was relieved and the swelling subsided. 
Discharged improved. 

Through the kidnness of Dr. L. W. Dean, the following ana- 
tomic study in the Oscar Johnson Institute was made possible.’ 

Figures 1, 2 and 3 are photographs of dissections by the author 
and demonstrate the retropharyngeal space, the pharyngo-maxil- 
lary fossa, the eustachian tube with its muscles and fascia, and 
the fascial attachments at the base of the skull, including impor- 
tant structures and relations. 

Retropharyngeal Space.—The following layers of the retro- 
pharyngal wall anteroposteriorly are well demonstrated in a 
sagittal section of the head and neck: (1) Pharyngeal mucosa, 
(2) pharyngeal aponeurosis, (3) superior constrictor muscle of 
the pharynx, (4) fascia of superior constrictor muscle, and (5) 
prevertebral fascia with muscles. (Fig. 1.) 

Between the fascia of the superior constrictor muscle anteriorly 
and the prevertebral fascia posteriorly is the retropharyngeal 
space, filled with loose areolar tissue which is thickened in the 
midline, meeting the median fibrous raphe posteriorly. This is the 
common point of meeting of the superior constrictor muscles and 
serves to limit pus to one or the other side. 

In this space, resting just to the side of the midline at the level 
of the second cervical vertebra, are the retropharyngeal glands. 
They are separable into two groups, lateral and median (Cunning- 
ham.*°) The lateral group, one to three in number, appears to be 
constant in children and adults. Each lateral gland or group of 
glands lies at the level of the atlas, anterior to the upper part of 
the longus capitis muscle and posterior to the internal carotid 
artery. The median group, irregular in number and size, and 
commonly present in children and frequently absent in adults, lies 
at the same level as the lateral group but in the median plane. 

*[ wish to express my appreciation to Dr. L. J. Birsner, who first sug- 
gested this study to me and included photographs of these dissections 1n 
his paper on “Cervical Fascia” which he presented before the American 
Otological Society in May, 1932. I wish to thank Miss Dorothy Wolff 
for permitting me to examine the microscopic sections of the tempora: 
bone in the otologic laboratory. 
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The retropharyngeal lymph nodes receive lymph from the 
adjacent muscles and bones, the accessory sinuses of the nose, the 
nasopharynx, the pharynx, the middle ear and the eustachian tube. 
According to Trotter,?° they also drain the lymphatics of the 
internal ear. Efferent lymph channels pass to the medial and 
lateral deep cervical glands. 

The superior constrictor muscle and fascia are firmly attached in 
the midline to the pharyngeal tubercle situated at the lower surface 
of the basi-occiput. The fascia of the superior constrictor muscle 
is continuous upward to the septum nasi, but practically the retro- 
pharyngeal space extends but a short distance upwards, owing to 
the fact that the pharyngeal connective tissue binds the mucosa 
very firmly to the anterior face of the basi-occiput. Downward, 
there is almost no limit to the theoretical extension of the retro- 
pharyngeal space which extends from the base of the skull down- 
wards into the posterior mediastinum. At the level of the base of 
the tongue and epiglottis very little expansion forward of this 
space by pus is necessary to cause respiratory embarrassment. 
The prevertebral fascia and the fascia of the superior constrictor 
muscle are loosely attached until they reach about 1 cm. above the 
level of the prominence of the second cervical vertebra, where 
they become firmly attached with the prevertebral muscles to the 
occiput. A bristle, placed in the pharyngomaxillary fossa be- 
tween the prevertebral muscles and fascia posteriorly and the 
lateral extension of a few muscular slips from the superior con- 
strictor muscle attaching to the base of the petrous anteriorly, 
conmnunicates with the retropharyngeal space at the level of the 
second cervical vertebra. (Fig. 2.) According to Zuckerkandl,** 
a prolongation of the prevertebral fascia to the posterior pharyn- 
geal wall shuts this space off from the outer pharyngeal com- 
partment, but this was not so in our dissection. Located laterally, 
just posterior to the choana, are the pharyngeal orifice of the 
eustachian tube and Rosenmiiller’s fossa. (Fig. 1.) 

The Pharyngomanxillary Fossa.—Laterally the retropharyngeal 
space is continuous with the pharyngomaxillary fossa ( Mosher**), 
from which pus may extend into the retropharyngeal space, into 
the neck and point anterior or posterior to the sternomastoid mus- 


cle, continue into the axilla along the great vessels and nerves 
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of the neck or into the superior mediastinum along fascial 
planes. 7 

The pharyngomaxillary fossa has firm muscle boundaries, but 
is a fossa in name only, for it is completely filled by important 
vessels and nerves, and cellular tissue which offers very little 
resistance to dissecting pus. Here one would expect to find the 
first appearance of pus coming from the anterior portion of the 
tympanum, The boundaries of this fossa are: posteriorly, the 
prevertebral muscles and fascia; laterally, the internal pterygoid 
muscle with the capsule of the parotid gland (deep parotid fas- 
cia), which is incomplete above and medially ; medially, the phar- 
yngeal wall (superior constrictor muscle); and superiorly, the 
lower surface of the posterior portion of the temporal bone, the 
fibrous floor of the eustachian tube, and a small posterior portion 
of the great wing of the sphenoid bone. 

Into this space, projected from above downward, is a bony 
muscular partition, the styloid process with its musculature, the 
stylohyoid, the styloglossus and the stylopharyngeus, reinforced 
by a fascial membrane (stylopharyngeal aponeurosis of Zucker- 
kandl and Testut) which covers the process with its muscles and 
connects these structures with the pharynx. By means of this 
partition the space is divided into two compartments, namely, an 
anterior or prestyloid space external to the tonsillar fossa and 
devoid of large vascular and nerve trunks, and a posterior or 
retrostyloid space containing in its hindermost part the carotid 
sheath and contents. 

At the level of the vault of the pharynx, which is also the level 
of the bony wall of the eustachian tube and of the bone liable to 
be attacked in extension of middle ear disease, are the exit from 
the cranium of the mandibular division of the fifth cranial nerve 
(foramen ovale), the middle meningeal artery (foramen spino- 
sum) and the venze comites which communicate with the pterygoid 
plexus of veins, the auriculotemporal nerve and roots about the 
middle meningeal artery, the cervical sympathetics, the glosso- 
pharyngeal, vagus and spinal accessory cranial nerves, the inter- 
nal jugular vein, the internal carotid artery and branches of the 
internal maxillary artery. (lig. 3.) The otic ganglion lies imme- 
diately below the foramen ovale between the mandibular division of 
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the fifth cranial nerve laterally, the tensor palati muscle medially, 
and the middle meningeal artery posteriorly. It is associated with 
the origin of the nerves to the internal pterygoid muscle and tensor 
palati and tensor tympani muscles. The tensor palati muscle lies 
medial to the middle meningeal artery, mandibular nerve and 
otic ganglion and separates them from the lateral surface of the 
eustachian tube. (Fig. 4.) 

The bone liable to be involved in a necrotic process from the 
middle ear is just anterior and external to the great vessels as 
they pass through the base of the skull, and just posterior to the 
middle meningeal artery and mandibular nerve, the distance be- 
tween these structures being only about one-half inch, 

Eustachian Tube with Muscles and Fascia—The eustachian 
tube with its muscles and fascia, located at the base of the skull, 
has many important relations. (ligs. 1, 2. and 3.) The outer one- 
third is bony and complete. The inner two-thirds is cartilaginous 
at its roof and medial wall, and made up of dense fascia on its 
lateral and inferior walls, in relation to which are the tensor 
and levator palati muscles. The bony portion runs in an 
interval between the tympanic and petrous portions of the tem- 
poral bone, The cartilaginous portion is lodged in a groove be- 
tween the petrous pyramid and the great wing of the sphenoid 
bone. The eustachian tube from the pharyngeal orifice runs back- 
wards and laterally with a slight inclination upwards and passes 
first above and then to the lateral side of the levator palati muscle, 
and along the medial side of the upper part of the tensor palati 
muscle. It therefore, lies between the two muscles in a considera- 
ble part of its extent. 

The fibers of the levator and tensor palati muscles run practi- 
cally parallel to the long axis of the tube. The levator is a round 
and fleshy muscle and lies below the lumen of the tube and an- 
terior to the angular process of the alar cartilage. It is attached 
peripherally to the base of the petrous pyramid at the edge of 
the carotid canal and inserts into the soft palate. The tensor palati 
muscle is thin, flat, tendinous and covers the lateral surface of 
the tube. It has a wider peripheral attachment than the levator, 
arising from the sphenoid bone, close to the outer side of the 
attachment of the cartilage of the tube and also firmly attached to 
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the lateral two-thirds of the membranocartilaginous portion of 
the tube. Its tendon turns medially under the hamulus of the 
medial pterygoid lamina and inserts into the soft palate. 

Along the lateral wall of the nasopharynx the eustachian tube 
is firmly attached to the basilopharyngeal fascia which is formed 
by the fusion of the fascia of the superior constrictor muscle and 
pharyngeal aponeurosis. Medially, this fascia aids in the forma- 
tion of the membranous canal and is the common wall of Rosen- 
muller’s fossa and that part which fills in the gap left between 
the crescentic border of the superior constrictor muscle and the 
base of the skull. 

The sinus of Morgagni is the semilunar interval between the 
base of the skull and the upper crescentic border of the superior 
constrictor muscle. The eustachian tube with the tensor and leva- 
tor palati muscles lies in this region. The basilopharyngeal fascia 
fills in the deficiency in the muscular wall of the pharynx in the 
region of the sinus of Morgagni. The levator and tensor palati 
muscles lie in contact with the lateral surface of this aponeurosis. 

The fascia of the superior constrictor muscle forms the outer 
part of the tensor fascia and fuses with the internal pterygoid 
fascia which forms the sheath for the internal pterygoid muscle. 
It also forms the outer covering of the levator palati. The lateral 
pharyngeal fascia from the pharyngeal aponeurosis continues over 
the membranous eustachian tube and aids in its formation and 
forms the inner sheath of the tensor and levator muscles. Toward 
the attachment of the superior constrictor muscle to the base of 
the petrous pyramid, the pharyngeal aponeurosis is firmly at- 
tached to the prevertebral fascia posteriorly and to the fascia of 
the superior constrictor muscle posteromedially. At the base of 
the skull, where the cartilaginous eustachian tube is inserted, all 
the fasciz become firmly adherent and difficult to separate. The 
pharyngeal aponeurosis, fascia of the superior constrictor muscle 
I and prevertebral fascia, therefore, all aid in the formation of the 
fascia of the eustachian tube. The adherence of the fascia at the 
base of the skull is well demonstrated in igs. 4 and 7. 

The pharyngeal aponeurosis is the principal means by which 
the pharynx is attached to the base of the skull. It is united to 
the eustachian tube and the bony margins of the choana. The 
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upper part is strong, and with the fascia of the superior con- 
strictor muscle, maintains the integrity of the wall of the pharynx 
where the muscular fibers of the superior constrictor are absent. 
As it passes downwards it becomes weaker until it is ultimately 
lost as a distinct layer. It lies between the muscles and mucosa 
of the pharynx and is visible outside of the pharynx only where 
the muscles are absent. 

The prevertebral fascia is very resistant and in the midline is 
inserted upon the basilar process of the occiput in front of the 
occipital foramen and prevertebral muscles. It passes in front of 
the anterior recti muscles and the anterior condyloid foramen 
(exit for hypoglossal nerve) and inserts into the posterior border 
of the occipital condyles. Here it separates, passing in front of 
the lateral rectus muscle which is a small quadrilateral muscle run- 
ning from the transverse process of the atlas upward to the jugu- 
lar process of the occipital bone and stretching like a curtain 
across the space between the atlas and the occiput and extending 
laterally from the styloid process to the occipital Cc mdyle, so that 
it divides this region into an anterior (subpetrous ) and a posterior 
(suboecipital) compartment. The prevertebral fascia is attached 
to the margins of the carotid foramen and the jugular process, 
helps to form the carotid sheath, and arrives behind the stylo- 
mastoid foramen. At this level in front of the superior insertion 
of the posterior belly of the digastric muscle which it encloses, it 
rejoins the deep parotid sheath. It extends from the base of the 
skull, down into the posterior mediastinum, covers the anterior 
prevertebral muscles, then passes laterally over the scaleni, lateral 
rectus and levator muscles, extends downward, forming the floor 
of the posterior triangle below the sternomastoid muscle, and 
forms the sheath of the suboccipital muscles, being firmly adherent 
to the occiput. 

Anatomy of the Temporal Bone.—A description of the anato- 
my of the temporal bone pertaining only to the present study will 
he reviewed here. The floor of the tympanum is thin and in rela- 
tion with the jugular bulb, which may project into the floor of 
the tympanum. The anterior wall of the tympanum (tubo- 
carotid) is occupied in its superior part by the tympanic orifice 
of the eustachian tube, the distance of which from the floor is 
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variable as demonstrated in several microscopic sections examined 
in the otologic laboratory of Washington University. The inter- 
nal carotid artery lies medial to the eustachian tube. 

The tensor tympani muscle (lig.5) is 10 mm. to 15 mm. in 
length, occupies a canal on the roof of the eustachian tube, and 
passes as far forward as the spine and adjacent part of the great 
wing of the sphenoid bone, so that pus following its fibers could 
certainly arrive at a position commanding an extension to the 
pharynx. 

The variations in the distribution of the pneumatic cavities 
into the remotest parts of the mastoid and petrous portions of 
the temporal bone were well known for many years. Bezold, 
Politzer, Siebenmann, Hyrtl, Cheatle and Mouret (quoted by 
Meltzer*") accurately described the cellular structure showing the 
connection with the tympanum. Occasionally single large cells 
are present which practically hollow out the entire apex. 

The aberrant mastoid cells have been named in groups accord- 
ing to their location. Among these are included: (1) the supra- 
attic, (2) the supralabyrinthine, (3) the cells beneath the internal 
auditory meatus, (4) the retrolabyrinthine, (5) the ante-laby- 
rinthine (along the eustachian tube), (6) the sublabyrinthine, 
(7) the cells above the internal auditory meatus, (8) the occipito- 
jugular cells which may completely surround the jugular fora- 
men and are continuous with the sublabyrinthine cells, (9) the 
cellule tubarii in front, above, and behind the eustachian tube, 
and (10) the cells in the neighborhood of the digastric fossa called 
the sinusodigastric cells. 

togenic retropharyngeal abscess may occur by any of the 
following routes: 

1. Infection may be propagated by continuity of lesions of 
hbone—that is, by labyrinthine cellulitis or osteitis. 

According to McMahon, extension of infection to the mas- 
toid cells from the middle ear by way of the vessels of the sub- 
epithelial areolar tissue is more liable than by direct extension. 
Greater evidence of infection is found microscopically about the 
vessels in the subepithelial layer. The eustachian tube, middle 
ear and mastoid antrum and cells are lined with a richly vascular 
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areolar tissue. The substance of the mastoid bone is similarly 
vascularized and is in intimate connection with the areolar tissue 
vessels. 

Infection may spread by the intramucosal route from the naso- 
pharynx to the most peripheral mastoid cells. Possibly in a simi- 
lar manner cellulitis and suppuration in the soft tissues surround- 
ing the eustachian tube and tympanum may occur with eventual 
pus collection in the pharynx. McMahon contends it is possible 
for infection to spread to the periosteum and meninges without 
the presence of a pus containing cell immediately underlying these 
fibrous structures. Obviously a necrotic superficial cell may com- 
municate with the subperiosteal space by a fistula as a later devel- 
opment. Infection from the ear to the pharynx, in all probability, 
can extend in a similar manner. 

2. By utilization of a pre-existing passage, as: (a) preformed 
nerve and vessel channels, (b) embryonic interstices, and (c) the 
tensor tympani canal (Fig. 5). 

A number of writers draw attention to the canal for the tensor 
tympani muscle as a likely route by which pus may reach the 
pharynx. Guillemin’ pointed out that the muscle would tend to 
obstruct rather than favor propagation unless the infection were 
so virulent as to destroy the muscle fibers. Knapp’s case (quoted 
by McKenzie’) showed at autopsy that pus did take this route to 
reach the pharynx. 

3. Lymphatics.—Since there is lymphatic connection between 
the middle ear and the retropharyngeal lymph nodes and a very 
rich lymphatic network found surrounding the eustachian tube 
(Hartz*!), it is highly probable that infection of the retropharyn- 
geal lymph nodes is sometimes transmitted from the middle ear 
cavities or at least from the eustachian tube. 

4. By a venous pathway, such as an infected thrombus, to the 
pterygoid plexus of veins, with cellulitis and suppuration. 

5. Infection may follow the intracranial passages, as an extra- 
dural abscess, after which it reaches the pharynx by the foramina 
at the base of the skull. 

6. Through massive bone destruction and dehiscences, infection 
may leave the ear and find escape under the base of the cranium, 


and pus, guided by muscles and fascia, may thus reach the 
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pharynx. Pus may appear in the pharynx from the ear by: (1) 
Passing above the upper border of the superior constrictor muscle 
within the lateral pharyngeal fascia; (2) following downward 
and inward between the tensor and levator palati muscles and 
pointing in the palate above the tonsil, very much in the position 
of an ordinary peritonsillar abscess, and (3) extending to the 
pharyngomaxillary fossa and thence to the retropharyngeal space. 
In this region the pus is close to the mandibular division of the 
fifth cranial nerve and the otic ganglion with its many connec- 
tions, and may be responsible for neuralgic pains and spasm or 
paralysis of the muscles of mastication. 

Various possibilities of the last mentioned route are: 

A. Direct extension by bone necrosis through cellule tubarii, 
hypotympanum cells (sublabyrinthine and sinusodigastric cells), 
CtC. 

lig. 6 shows an area of marked bone necrosis of the petrous 
apex with an extradural abscess. If perforation can take place 
intracranially it can also perforate toward the pharynx. This 
observation was the starting point in the present study. 

Guillemin’ stressed the fact that diseased sinusodigastric cells 
may cause pharyngeal abscess. These cells may lead to the jugu- 
lar foramen, which is completely encircled with pneumatized bone. 
Pus from diseased sinusodigastric cells and from wandering 
extradural abscesses of the posterior fossa gathers in the sub- 
occipital region, which is separated from the subpetrous region 
by the lateral rectus capitis muscle described above. Pus here 
tends to burrow towards the surface; however, once the barrier 
is broken through, pus reaches the subpetrous region and passes 
to the pharynx. In most of these cases the infection is severe, the 
hone disease is extensive, and multiple fistulous openings exist 
with general cellulitis of the whole region, in which circumstances 
muscular and fascial conditions are negligible. 

Much (quoted by Beck*?) describes a case in which, five weeks 
after onset of an otitis media, mastoiditis and osteomyelitis in 
the spongy bone in the region of the labyrinth and the pyramid 
arose, Causing an extradural abscess as well as a direct breaking 


through toward the pharynx and so producing a retropharyngeal 


abscess. 
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In one of the cases above reported from the Barnes Hospital 
records, there was extensive necrosis of the petrous portion of 
the temporal bone and of part of the sphenoid bone, the softened 
process being easily felt through the vault of the pharynx on the 
affected side. 

b. Direct extension through the anterior tympanic wall and 
anterior bony wall of the external canal to the pharyngomaxillary 
fossa, 

Suppuration rarely advances forward from the ear to the 
pharynx because the eustachian tube and the canal for the tensor 
tympani muscle give free drainage. However, through adhesions, 
granulations, polypoid formation, edema of mucosal lining or new 
growth, the drainage of the anterior portion of the middle ear 
can be interfered with or entirely blocked ( Holmes"). In a speci- 
men from the otologic laboratory we were able to observe consid- 
erable polypoid change ‘of the mucosal lining of the eustachian 
tube with almost complete blockage of the tube. When the 
tube becomes obliterated, it is reasonable to expect suppuration 
through the anterior wall of the middle ear and advancement 
toward the pharynx through peritubal tissue. 

McKenzie*® quoted Guisez’s case of pharyngeal abscess in which 
a sequestrum of the antero-inferior wall of the tympanum was 
found and removed. Fistulous openings have been observed in the 
anterior wall of the bony external auditory meatus communicat- 
ing with deep abscesses (Campbell,** Cheatle,** Kofler,*® v. d. 
Busch, quoted by Hessler*’ and others). The most probable cause 
of fistula formation is the breaking down of cells in the anterior 
meatal or adjoining tympanic or carotid walls which are partici- 
pating in the production of the deep abscess. 

C. Bezold’s abscess combined with retropharyngeal abscess 
(Haug’s case*?). Many such cases have been reported in the 
literature (Cunningham"). 

D. Occipitomastoid suture, particularly if mastoid cells are 
present in this region, may favor perforation. 

IE. Parotid abscess, arising from the middle ear, either by 


direct extension or by lymphatics, may invade the pharyngo- 


maxillary fossa and extend to the retropharyngeal space. 
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I. By way of the carotid canal, around which may be either 
pneumatic or marrow containing spaces. (Fig.7.) There are a 
number of cases on record in which pus reached this channel 
with varying results. 

Ulceration of the carotid artery and fatal hemorrhage may 
occur from suppuration of the cells bordering the carotid canal. 
In Grunert’s case, quoted by McKenzie,’ the posterior wall of the 
carotid canal at the apex of the pyramid had become separated 
and was found lying loose in pus. There was a retropharyngeal 
abscess continuous with the original collection of pus at the mas- 
toid apex. 

Once infection reaches the petrous apex, it is in close relation 
to the pharynx. It may reach the apex from the middle ear, either 
directly through the cellular structure or indirectly along the 
hase of the petrous, in the following ways (Meltzer?*) : (1) Para- 
labyrinthine, subarcuate and paratubal cells; (2) carotid canal, 
by erosion of the bony wall of the eustachian tube ; (3) perineural 
and perivascular lymphatics of Papale; (4) erosion of the tegmen 
tympani with extension forward, and (5) through the inferior 
and superior petrosal sinuses. 

There are various channels present for nerves and vessels, 
which have extensive ramifications leading to and from the middle 
ear cavity. These extend chiefly to the carotid canal and to the 
region of the apex. The lymphatic system of this region has not 
as yet been definitely determined. Meltzer?” quotes Schwalbe,** 
who states that the sheaths of issuing nerves contain spaces ( prob- 
ably for lymph) that have been shown to be in communication 


26 


with the lymphatic vessels and glands in the neck. Trotter 
states that the lymphatics of the internal ear drain into the retro- 


pharyngeal lymph nodes. 
SUMMARY. 


1. Though retropharyngeal abscess is not uncommon from 
strictly local causes, it is important to recognize the fact that a 
retropharyngeal abscess may be of otitic origin. 

2. Retropharyngeal abscess in institutional practice is rare, and 
the association between retropharyngeal abscess and otitic infec- 


tion is even more rare. 
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3. Of 39,495 admissions to the St. Louis Children’s Hospital, 
there were fifty-three cases of retropharyngeal abscess, twenty- 
six of which had an accompanying suppurative otitis media. Of 
81,986 adults admitted to Barnes Hospital, there were seven cases 
of retropharyngeal abscess, three associated with middle ear sup- 
puration. Seven cases from the Children’s Hospital and three 
cases from Barnes Hospital are herein reported. 

4. The anatomy of the retropharyngeal space and pharyngo- 
maxillary fossa is reviewed; the eustachian tube and its muscles 
and fascia and important relations to the pharynx and the base 
of the skull is discussed in detail. 

5. The many possible routes of infection from the ear to the 


pharynx have been enumerated. 
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THE BLUE MANTLES IN OTOSCLEROSIS: A CON- 
TRIBUTION TO THE PATHOLOGY OF THE 
LABYRINTHINE CAPSULE.* 


Moritz H. Weszer, M. D., 
BERLIN, GERMANY: 


Otosclerosis is generally regarded today as a primary focal 
disease of the bony labyrinthine capsule. Studies on the histo- 
pathology of otosclerosis were first concentrated upon this focus. 
There were found, however, changes of the bone surrounding the 
focus. As the first, Otto Mayer," in 1917, has reported peculiar 
“cord-like” processes of bone transformation in the more distant 
region of the focus. Manasse® then has supplemented these ob- 
servations and, in 1922, chosen the term “blue mantles” for this 
manifestation of pathology, because the diseased areas were sit- 
uated around blood vessels and stained intensive blue with hema- 
toxylin. According to my knowledge, a systematic examination 
of the bony labyrinthine capsule (aside from the otosclerotic 
focus proper) has not been made as yet. 

By the courtesy of Professor Otto Mayer (to whom | wish to 
express, at this place, my heartiest thanks for his kind co-opera- 
tion), | was given the opportunity to investigate this problem by 
a thorough examination of his comprehensive material, in his 


laboratory at the City Hospital, Vienna. 
I. Tue “Biue MaANTLEs.” 


After staining an histologic section of the human labyrinthine 
capsule of a case of otosclerosis with hematoxylin-eosin, one 


observes that sometimes certain areas around vessels (in the 


‘Financially supported by grants from the John C. and Edward Cole- 
man Memorial Fund. 

\fter a paper read at the Second International Congress of Ear, Nose, 
and Throat Specialists in Madrid, Spain, September 27, 1932. 
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nearer Or more distant vicinity of the otosclerotic focus) take on 
an intensive blue color, a sign that pathologic changes have taken 
place in the bony structure of the labyrinthine capsule. These 
changes were designated by Otto Mayer as “cords” and by 
Manasse as “blue mantles.” 

The so-called “blue mantles” may be distributed in the whole 
labyrinthine capsule, but | have seen them more frequently in the 
region of the semicircular canals. As Fig. 1 indicates, the blue 
mantles are situated mainly in the endochondral layer. Therefore 


the following refers more especially to the endochondral laver. 





Fig. 1.—The distribution of the ‘‘blue mantles’? in the laby- 
rinthine capsule. Region of the semicircular canals; endochondral 
layer. Spec. 124 L 90; stained with hematoxylin-eosin; Zeiss eye- 
piece K] 2; objective as: extension of camera 51 ¢m.; x 31. 


Changes of this layer are of special significance for the problem 
of otosclerosis. Fig. 2 shows a part of Fig. 1 highly magnified. 
A number of questions arose with the discovery of the blue 
mantles. Some of these questions have not been definitely an- 
swered as yet. What is the nature of the bony tissue in the area 
of the blue mantles? Why does this area stain intensive blue with 
hematoxylin-eosin and not reddish as the surrounding bone? Did 
a lacunar absorption occur before the blue mantles came about ? 
Is one dealing with a new formation of bone or with an old, 
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Fig, 2.—‘*‘Blue mantles” in the endochondral layer of the laby- 
rinthine capsule in the more distant region of the otosclerotic 
focus. A part of Fig. 1 more highly magnified. The area of a blue 
mantle is indicated by two arrows. Zeiss evepiece Kl 4; objective 
ay; extension of camera 51 em.; x 62. 


degenerated bone? And finally, what is the significance of the 
blue mantles for the problem of otosclerosis ? 

Ikvery bone is composed of cells and intercellular substance, 
as is known from normal histology (Weidenreich*"). In order 
to analyze the blue bony mantles in otosclerosis, the structure of 
their cells as well as the substance between their cells must be 
examined. 

(a) Morphology of the Cells of the Blue Mantles.—The cells 
were large and numerous. They were distributed very irregu- 
larly (Fig. 3). Frequently, the single lacunze showed a grotesque 
shape. Lacunz confluentes, as described by Schaffer,’* were found 
not seldom. The cells were similar to those of a primitive bone 
tissue. Now and then cells could be observed which morphologi- 
cally looked like cartilage cells. The appearanec of such carti- 
laginous elements, especially within a primitive bone, signifies 


disturbances of differentiation. 


(b) Nature of the Intercellular Substance.—In every bone the 
intercellular substance consists of two parts, the matrix, which 
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Fig. 3—Morphology of cells of a blue mantle. The cells are 
distributed irregularly and are clumsy, like bedbugs. Lacunae 
confluentes, A blood vessel in the center of the picture surround- 


ed by the area of the blue mantle. Spee. 575 R 55; stained with 
hematoxvlin-eosin; Zeiss eyepiece Kl] 2; objective D; extension of 
camera 45 ¢m.; X 360. 


is free of fibrils, and the fibrils. A number of fibrils together form 
a fiber. 

As the term “blue” mantles indicates, their matrix differs 
by its peculiar affinity to hematoxylin distinctly from that 
of the surrounding bone. The matrix of the blue mantles was 
sky blue or darker; besides, it was not homogeneous but rather 
cloddy or granular crumbly. Such a granular crumbly nature of 
the matrix is, according to Pommer,'* a typical sign of a dystro- 
phic disturbance of calcification. Thus, the matrix of the blue 
mantles revealed pathologic changes. 

A special study was necessary to investigate the mor- 
phology of the fibrils. In examining the areas of the blue 
mantles in a section treated with silver after Bielschowsky- 
Maresch (Fig. 4+), one sees, at first glance, that the fibrils of the 
blue mantle areas differ from those of the surrounding bone. 
While the bony tissue surrounding the mantles consisted of lamel- 
la-free marrow bone (shell bone with parallel fibrils), as de- 
scribed by Max Mever,** and M. Weber,*® the fibrils of the blue 
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Fig. 4.—Areas of “blue mantles” in a section showing the fibrils 
of bone. The fibrils of the mantle areas are situated in a criss- 
cross manner. The mantles consist of plexus-like bone which may 
easily be distinguished from the lamellar-free marrow bone of the 
vicinity. The fibrils of the surrounding bone cease “as if they 
were cut off,’ exactly at that point where the mantles begin. 
Spec. 575 R 55/56; section treated with silver after Bielschowsky- 
Maresch; Zeiss eyepiece Kl] 2; objective A; extension of camera 
50em.; x 80. 


mantle area were mainly orientated in a criscross manner, ‘There- 
fore one was dealing with a plexus-like bone of a similar structure 
to that found in the otosclerotic focus proper (see Weber?*). 
Besides, the fibrils were situated less densely within the mantle 
areas; their number was less than in the surrounding. Therefore 
these areas showed a lighter appearance in the section treated 
with silver. 

As a whole, the intercellular substance of the blue mantles 
showed the following pathologic changes as to quality and quan- 
tity: The arrangement of the fibrils was mostly plexus-like, in 
contrast to the parallel fibrils of the lamella-free marrow bone 
of the surrounding. The matrix showed pathologic changes. 
The numbergof the fibrils was small in comparison with those 
of the dense surrounding marrow bone. The amount of 
the matrix, however, was increased. The blue color of these 
mantle areas, after hematoxylin-eosin staining, was caused by 
the increase of the matrix in connection with the disturbance of 
its calcification, and by the plexus-like orientation of the fibrils. 

This primitive plexus-like pathologic bone is the tissue of the 


blue mantles. 
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There existed the question, whether or not a lacunar absorption 
of the labyrinthine bone had taken place from the vessel space 
before the appearance of the blue mantles (see Otto Mayer’ and 
Manasse’). In order to answer this question, I used two special 
methods, namely, the silver impregnation and the polarized light. 

(a) The Silver-treated Preparation—A silver stained section 
(Fig. 4) showed distinctly that the fibrils of the surrounding 
bone ceased “‘as if they were cut off,” exactly at that point where 
the bone tissue of the blue mantles commenced. Therefore, already 
the silver-treated section indicated that an absorption of bone had 
occurred before the blue mantles originated. 

(b) The Examination With the Aid of Polarized Light.—As 
the textbooks of Schaffer'! and of Petersen’? reveal, normal his- 
tology uses the method of polarization, since the days of von 
EKbner* and Koelliker* as one of the finest and most exact methods 
for the examination of the bone fibrils. In 1927, I demonstrated 
the usefulness and value of polarized light for the examination of 
diseased bone, from the Pathologic Institute of Professor Lud- 
wig Aschoff'® (Freiburg, Germany). In 1931, at the eleventh 
annual meeting of the German Society of Ear, Nose and Throat 
Specialists in Leipzig," ** | had the honor to report on the picture 
of otosclerosis in polarized light. As announced at this meeting, 
I have used the polarized light, in the meantime, for the examina- 
tion of perivascular mantles of the labyrinthine capsule in 
otosclerosis. 

(c) My “Two-picture” Method.—My special method is based 
upon the following process: The questionable place of the section 
is primarily examined after ordinary hematoxylin-eosin staining 
and, if possible, photographed on a color plate. Then after de- 
coloration of this section by means of acid-alcohol, exactly the 
same place of the same section, with the same magnification, 
is examined and photographed in polarized light. This procedure 
I call the “two-picture” method. Figs. 5a and 5b show such 
corresponding two pictures. The blue mantles (Fig. 5a) appear 
gray or black in this picture. The other picture (Fig. 5b) is 
a photomicrograph of the same place of the same object 
as Fig. 5a, but seen after decolorization, in polarized light. 
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a 

F.g. 5a.—B.ue mantles in a sec- Fig. 5b.—Biue manties cf Fig. 5a 
tion stained with hematoxylin- seen in polarized light, after de- 
eosin. The cells as well as the coloration of the hematoxylin-eosin 
matrix of the intercellular’ sub- Stained section. Same place, same 
stance are visible. Spec. 69 R 116; object and same magnification as 
Zeiss eyepiece K 5, apochrom, ob- “ig, Sai (two-picture method’’). 
jective 16 mm.; extension of cam- The fibrils are made visible which 
era 40 cm.; x 80. cannot be seen in Fig. 5a. How- 


ship’s lacunae, a sign of previous 

absorption at the place indicated 

by arrow. x S80. 
The hematoxylin-eosin preparation (Fig. 5a) shows the cells 
and the matrix. The picture in polarized light (Fig. 5b) 
shows the fibrils of the same place. It must be remembered 
that a photomicrograph taken in polarized light shows only 
those fibrils which have an optimal position between the crossed 
Nicol prisms. It is easily observed that the lamella-free marrow 
hone of the surrounding ceases “as if it was cut off,” exactly at 
that point where the mantles begin, and secondly, that the “cut” 
does not run straight but rather undulating. The cavities are 
always towards the mantle. They represent Howship’s lacune, 
as they originate by the destructive activity of giant cells. There- 
fore, the blue mantles represent a new formation of bone, after 
previous absorption from the vessel space. 


Sometimes the absorption was indicated, even in the hematoxy- 


lin-eosin preparation, by a distinctly curved cement line at the 
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Fig. 6a.—A part of Fig. 5a more Fiz. 6b.—Same place, same mag- 
highly magnified. <At the boundary nification as Fig. ba, seen with po- 
of the blue mantle a cement line larized light. Howship’s lacunae, 
is invisible. Section stained with proving previous absorption of the 
hematoxylin-eosin; Zeiss cyepiece lamella-free marrow bone, are vis- 
Kl 4; objective A; extension of ible at the place where no ce- 
camera 50 om., X 160. ment line was visible in Fig. ta, as 


indicated by arrow. Therefore the 

blue mantle appeared after absorp- 

tion of the old bone. x 160. 
houndary of the blue mantles. Mrequently, however, such a ce- 
ment line was missing, as is shown in lig. 6a, for instance. May 
we, from the absence of such a cement line, conclude that no 
absorption has occurred? No! The examination of the fibrils 
(Fig. 6b) by means of polarized light, revealed that also here 
an absorption had taken place before the bone of the mantle was 
deposited. The Howship’s lacunze were clearly to be seen. 

The blue mantles represent perivascular bone changes of the 

labyrinthine capsule, aside from the changes in the otosclerotic 
focus proper. They stain intensive blue in an hematoxylin-eosin 
preparation. The areas of the blue mantles consist of a primitive, 
plexus-like, pathologic bone tissue, which is newly formed after 
previous absorption of the surrounding bone from the vessel 
space.* In order to clear the terminology, I urgently suggest 
designating, in the future, only those perivascular areas just de- 
scribed as “blue mantles.” 
*In the meantime (1932), a new book by Nager and Max Meyer ap- 
peared entitled: “Die Erkrankungen des Knochensystems und_ ihre 
Erscheinungen an der Innenohrkapsel des Menschen” (Diseases of the 
bone-system and their manifestations within the capsule of the human 
inner ear); publisher: S. Karger, 39 Karlstr., Berlin, Germany. The 
authors agree with my earlier investigations which they confirm in all 
important points. 
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from the abundant material on otosclerosis, collected by Pro- 
fessor Otto Mayer, I have excluded from this paper all cases with 
Paget's bone disease (osteodystrophia fibrosa generalisata), be- 
cause there are processes of transformation within the labyrinth- 
ine bone in all cases of Paget's disease of the labyrinthine cap- 
sule. Looking for blue mantles, | have examined fifty-one series 
of human temporal bones with otosclerosis showing no signs of 
Paget's disease. | found blue mantles in 27 per cent of these 
cases of otosclerosis. In the remaining 72 per cent I observed 
no blue mantles but two other kinds of mantles which I have 
designated, for didactic purposes, as red mantles and as mixed 
mantles. 


Il. THe “Mrxep MANTLES.” 


These are perivascular bone changes of the labyrinthine capsule 
which do not stain blue with hematoxylin-eosin but rather bluish- 
red. Fig. 7 illustrates clearly the two layers within these mantles. 
an inner layer and an outer layer. The inner layer stained lighter 
and consisted of lamellar bone; the outer layer stained darker 
and consisted of a plexus-like bone tissue. Here again, the polar- 
ized light has proved extremely valuable to recognize details, espe- 





Fig. 7.—‘‘Mixed mantles” in the labyrinthine capsule in case of 
otosclerosis. They consist of two layers. Inner layer: lamellar 
bone; outer layer: plexus-like bone. Spee. 89 L 56; stained with 
hematoaylin-eosin; Zeiss eyepiece KI 2; objective A; extension of 
camera 40 cm.; X 64. 
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cially the condition of the fibrils. In Figs. 8a and 8b, one and the 
same mixed mantle is reproduced by means of my two-picture 
method with high power. The lamellar bone of the inner layer 
appeared very distinctly in polarized light, while the fibrils of the 
outer layer were situated perpendicular to them (Fig. 8b). The 
plexus-like character of the outer layer is evident. Undoubtedly 
Weiden- 


At the outer boundary of the mantle the fibrils of the 


we were dealing here with a “primitive mesh” (see 
reich?" ), 
surrounding capsule ceased “as if they were cut off.” Here again 
lacunze were opened towards the mantle, although a cement line 
Was missing in the hematoxylin-eosin preparation at this place 
(compare with Fig. 8a). Therefore, the mixed mantles origi- 
nated by a transformation of the endochondral bone of the 
capsule after previous absorption. At first, the primary absorp- 
tion was followed by a deposition of plexus-like bone and later on 
by a deposition of lamellar bone. 





Fig. 8a.—Part of a mixed mantle Fig. Sb. Same place, same object, 


same magnification as Fig. Sa seen 
with polarized light (‘‘two-picture 
method’). Inner layer: lamellar 


seen more highly magnified. Inner 
layer and outer layer. No cement 
line is visible at the boundary of 
the mantle (see arrow), Spec. 89 L 





o6: stained with hematoxvlin-eosin; 
Zeiss eyepiece K 5, apochrom. ob- 
jective 16 mm., extension of camera 
68 em.; x 136. 


bone; outer layer: plexus-like bone. 
Howship’s lacunae, a sign of pre- 
Vious absorption, at place indicated 
by arrow, corresponding to arrow 
of Fig. 8a. x 136. 
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Fig. 9a. Red mantles in the en- Fig. 9b. The upper red mantle of 
dochondral part of the labyrinthine F.g. 92 seen with polarized light, a 
capsule in case of otoscierosis. Spec. little more magnified. The fibrils 
121 R B; stained with hematoxylin- of the lamellar-free marrow bone 
eosin; Zeiss eyepiece KI 2, ob jec- of the labyrinthine capsule cease 
tive A, extension of Camera 60.5; “as if they were cut off,’ at the 
x 96: place where the lamellae of the red 


mantle begin (see arrow). This in- 
dicates that an absorption has 
taken place before the red mantles 
came about Spec. 121 R B; de- 
colored hematoxylin-eosin se‘tion 
of Fig. 9a; Zeiss eyepiece KI 4, 
objective A, extension of camera 
50 cm.; X 160, 


III. THe “Rep MANTLEs.” 


lig. 9a illustrates such red mantles in a black and white repro- 
duction. The red mantles consisted of a pure lamellar bone. Fig. 
9b shows the upper red mantle of Fig. 9a in polarized light a 
little more magnified. There cannot be the slightest doubt that 
an absorption of the lamellar-free marrow bone of the surround- 
ing endochondral capsule had taken place before the lamellar 
bone of the red mantle was deposited. A distinct cement line can- 
not always be found, however, at the boundary of the red mantles, 
but signs of previous absorption were frequently observed in 


these cases by simple microscopic examination with very high 


power, even without using polarized light. The surrounding bone 
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proved to be excavated in form of Howship’s lacunz (Fig. 10). 
Therefore, the red mantles consisted of lamellar bone, newly 
formed from the vessel space after previous absorption. 

In summarizing, it must be stated: The blue mantles consist 
of plexus-like bone; the mixed mantles consist of plexus-like 
lamellar bone and the red mantles of pure lamellar bone. All 
three kinds of mantles represent new formations after previous 


absorption. 





Fig. 10.—A part of Fig. 9a seen more highly magnified. As a 
sign of previous absorption, typical Howship’s lacunae are visible 
at the boundary of the red mantle (See arrows). Zeiss eyepiece 
K1 2; homog. oil-immersion 1/12; extension of camera 39 em.; X 705. 


IV. Manties WitrHout Previous ABSORPTION. 


From the mantles, just described, originating after previous 
absorption, it is of course necessary to distinguish those peri- 
vascular areas which came about without previous absorption. In 
regard to this question, | refer to a paper which | intend to pub- 
lish in Zeitschr. f. Hals-, Nasen- und Ohrenheilk., in the near 
future. Some time ago Nager and Max Meyer’! reported such 
areas, without previous absorption, in the normal labyrinthine 
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capsule. Therefore, one has to answer the question, whether an 
absorption has taken place or not, in every case in which one finds 
blue areas around vessels in an hematoxylin-eosin stained section. 
The fibrils have to be examined carefully either by means of the 
silver method or with the aid of polarized light, especially in inter- 
preting such areas in which a cement line, which could prove 
whether an absorption has taken place or not, is missing, or not 
visible. This must be applied also to similar findings which might 


be observed in lower animals. 


V. THE SIGNIFICANCE OF THE PERIVASCULAR MANTLES FOR THE 


PATHOGENESIS OF OTOSCLEROSIS. 


In a striking way the bone tissue of the blue mantles is similar 
to that of the otosclerotic focus. The modus of their origin, 
namely, new formation after previous absorption, is the same in 
the blue mantles and in the focus itself. The blue mantles consist 
of otosclerotic tissue. This observation is confirmed by the fact 
that the blue mantles represent sometimes a part of the otosclerotic 
focus. Frequently I observed that some of these perivascular 
areas stood in a direct connection with the otosclerotic focus. 
From the focus they seemed to penetrate the surrounding capsule. 
In other cases, however, I] was unable to find such a direct con- 
nection between focus and blue mantles. Therefore I deem it 
possible that the blue mantles represent initial stages of oto- 
sclerosis. 

As result of the examination of fifty-one human temporal 
bones with otosclerosis, which were free of Paget’s disease, | 
found that in every case of otosclerosis the labyrinthine capsule 
showed processes of bone transformation, aside from the otoscle- 
rotic focus proper. Such transformation I did not find in normal 
labyrinthine capsules without otosclerosis, of which I have exam- 
ined twenty temporal bones of all periods of age as a control. 
The result, that the labyrinthine capsule of all otosclerotic cases 
examined showed processes of transformation, aside from the 
focus, is of fundamental importance for the knowledge of the 
pathogenesis of otosclerosis in general. 

Deducting from my investigations, I came to the following 
conclusions; All those bone diseases of the labyrinthine capsule 
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which lead to a transformation of bone within the endochondral 
layer are predisposing for otosclerosis, especially those bone dis- 
eases in which the bone, newly formed after previous absorption, 
has a plexus-like character; for the otosclerotic focus proper, 
as well as the blue and mixed mantles reveals plexus-like bone 
after absorption. Furthermore, there is no doubt that a direct 
genetic connection exists between otosclerosis and those general 
diseases of the skeleton which are characterized by dystrophic 
disturbances, especially of the calcification of the plexus-Kke 
bone newly formed after absorption. Such diseases of the gen- 
eral skeleton are osteodystrophia fibrosa (old name, osteitis 





fibrosa—i. e., Paget’s bone disease and von Recklinghausen’s bone 
disease |Weber™'*] ) and osteogenesis imperfecta (so-called 
brittle bones or fragilitas ossium). The latter shows processes 
of absorption, however, only within the region of the fractures, 
with a subsequent new formation of a primitive, plexus-like patho- 
logic bone (Weber?’*'). In an earlier paper I discussed the 
histogenic relations between these general bone diseases and oto- 
sclerosis.'* 7°, 

It is unknown at present whether in every case of otosclerosis 
the whole skeleton shows pathologic changes or not, By bio- 
chemical investigations of Voss and his pupils ( Behrend,’ Ber- 
berich'?) and by my own research, conducted for many years, 
on the histogenesis of otosclerosis, this must be considered as very 
probable. The labyrinthine capsule seems to offer high resistance 
to exogenous disturbances, while the general skeleton is affected 
with more ease. For instance, diet experiments on dogs 
(Weber* *° *8) showed that of all bones of the body the laby- 
rinthine capsule was the least changed, while, on the other hand, 
the rest of the skeleton showed severe changes, especially the 


jaw bones. 


SUM MARY. 


From the abundant collection of Professor Otto Mayer, Vienna, 
the author has histologically examined fifty-one human temporal 
bones showing otosclerosis but no signs of Paget’s disease. In all 
fifty-one labyrinthine capsules the bone surrounding the otoscle- 
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rotic focus showed processes of transformation. This transforma- 
tion of bone made its appearance in the form of perivascular man- 
tles ; in 28 per cent of the cases examined in the form of so-called 
“blue mantles.” This designation was chosen by Manasse because 
these areas were characterized by the taking on of a blue color after 
hematoxylin-eosin staining. With the silver stain (after Diels- 
chowsky-Maresch) and with the aid of the polarized light, espe- 
cially with the new “two-picture method” of the author (i. e., 
onee photomicrograph of the hematoxylin-eosin stained section 
and another photomicrograph of the same object in polarized 
light), it was found that the blue mantles consisted of a primitive, 
mainly plexus-like pathologic bone tissue, newly formed after 
previous lacunar absorption of the surrounding bone from the 
vessel space. The remaining 72 per cent showed red mantles and 
mixed mantles. The mixed mantles consisted partially of plexus- 
like bone and partially of lamellar bone. The red mantles con- 
sisted only of lamellar bone. All these perivascular areas followed 
previous absorption. The investigation of fifty-one human tem- 
poral bones of otosclerosis lead to the following conclusion: 
()tosclerosis cannot be regarded generally as a purely primary 
focal disease but must be regarded as a disease at least of the 
whole labyrinthine capsule. The significance of this fundamental 
result for the problem of otosclerosis is briefly discussed. Further 
research will have to clear the question whether in every case 
of otosclerosis the general skeletal system shows pathologic 
changes or not. The investigations of the author lead to the con- 
clusion that this is very probable. 
CONCLUSION. 


Otosclerosis appears actually in the form of a focal disease. The 
labyrinthine capsule, however, surrounding the focus, showed 
processes of transformation in all my cases of otosclerosis exam- 
ined. Therefore, otosclerosis should not be regarded generally 
as a primary focal disease of the labyrinthine capsule. One should 
consider it rather from the standpoint of histopathology, and take 
in account the fact that the labyrinthine capsule surrounding the 


focal disease shows pathologic changes, as a rule. 


19 LUECKHOFFSTR. 
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SURGICAL TREATMENT OF SUPPURATION OF THE 
PETROSAL PYRAMID.* 


ErNEsT M. SEYDELL, M. D., 
WICHITA. 


Many of us can look back through the years and remember 
cases of suppuration of the petrosal pyramid which resulted fatally 
but which might have been saved had we but known the symptom- 
atology, pathology and operative treatment of petrosal suppura- 
tion. Doctors Eagleton,’ Kopetsky? and Almour have presented 
to us a definite technic for establishing drainage of the petrosal 
tip. Unfortunately both of these operative procedures are quite 
radical and technically difficult, a fact which will undoubtedly 
intimidate many operators. Consequently many cases will not 
receive the benefit of surgical treatment. 

The object of this paper, therefore, is to bring again to the 
attention of the otologist the possibility of draining a suppurative 
process in the tip of the petrous pyramid by a simplified method 
and to report one patient cured by this procedure. I also wish 
to report a case in which a suppuration from the petrous tip rup- 
tured spontaneously into the pharynx. 

In 1902 Streit* described a method for draining deep seated 
epidural abscesses caused by a suppuration of the petrous pyra- 
mid. After performing a radical mastoid operation Streit removed 
the upper wall of the external auditory canal as far inward as 
the tegmen tympani. He then removed the tegmen celluli and 
tympani and elevated the dura of the middle fossa from the upper 
surface of the petrous portion of the temporal bone to its tip. 

In the September (1931) issue of the Archives of Otolaryn- 
gology, Doctor Clarence H. Smith reported two cases of petrosal 
tip suppuration on which he had operated. In both cases, after 
a radical mastoid operation was performed, the tegmen antri and 


*Read before the Mid-West Section of the American Laryngological, 
Rhinological and Otological Society at Iowa City, Iowa, January 10, 1933. 
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tegmen tympani were removed, the brain was elevated from the 
floor of the middle fossa, a dressing forceps was inserted in a 
downward, forward and inward direction, hugging the anterior 
surface of the petrous portion of the temporal bone. Pus was 
encountered. A rubber drain was inserted and sewed inside. [In 
his first case the drain was allowed to remain for two weeks and 
then was removed. The case recovered. The second case died 
suddenly four hours after the operation, presumably from an 
embolus. 

In the May (1932) issue of the Archives of Otolaryngology, 
Doctor Harold Lillie presented a paper on “Suppuration of the 
Petrous Pyramid.” In this contribution Doctor Lillie reported 
two cases in which he stated “it was unnecessary for him to resort 
to any alterations in the usual technic of mastoidectomy.” In 
his first case the following procedure was followed: * At operation 
it was found that the mastoid cells had been completely exen- 
terated except for a few above and anterior to the middle ear. 
These were opened and were found to extend towards the petrous 
pyramid. They were followed mesially above the knee of the 
carotid artery and anterior to the cochlea and labyrinth capsule 
by advancing immediately below the superior wall of the petrous 
pyramid. The petrous pyramid was penetrated to a depth of 
about 2.5 cm. from the zygomatic root. This approach to the 
petrous pyramid was similar to that described by Almour, but 
we found it unnecessary to perform a radical mastoidectomy, the 
zygomatic portion of the anterior wall of the canal being removed 
in the exenteration of the cells.” 

In his second case Lillie stated in part as follows: “The bone 
in the groove between the sinus plate and the tegmen mastoideum 
appeared solid and uninvolved, but on approaching the apex of 
the triangle formed by the laminz, a spurt of pus shot out, and 
on removing the bone more widely an epidural abscess involving 
the upper turn of the sinus and the adjacent dura of the middle 
fossa was uncovered. The dura was uncovered in all directions 
until normal appearing tissue was reached in the areas at both 
the upper and the lower turn of the sigmoid sinus. The opening 
of a line of cells extending along the posterior wall of the petrous 


pyramid was then found, close to the anterior border of the 
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superior epidural abscess, and followed down into the petrous 
pyramid between its posterior wall and the labyrinth capsule 
for 2 cm. These cells contained pus and infected granulations, 
and finally, at the greatest depth, a spurt of pus was observed.” 

lor a complete study of petrosal suppuration, the reader should 
refer to the original articles of Eagleton, Kopetsky and .\lmour. 
My own experiences follow : 

CASE REPORTS. 


Case No. 1—Boy, aged 14, developed a double otitis media following 
an acute cold. Following a parcentesis, there was a copious discharge. 
Six days later the boy developed over and behind his left eye a pain 
which continued every day thereafter, but varied in degree. The eve 
was kept closed during the periods of pain. ‘Tenderness over the mastoids 
and a drooping of the posterior superior canal walls developed. “Tempera- 
ture during this period ranged between 99.2 and 101.5 F. The roentgeno- 
gram showed areas of destruction in both mastoids. A double mastoid 
operation was performed. Considerable destruction was found in the 
mastoid cells, but no abnormalities were discovered. The pain in the left 
eye was not relieved by the operation. The discharge from the left ear 
was very copious and the fever continued as before the operation. 

Eight days after the mastoid operation the patient felt chilly and suf- 
fered with intense pain in the left eye; his temperature rose to 103.8° F. 
In looking at a single brown line which extended around the top of the 
walls of his room, he saw double. His eye grounds were negative. Lab- 
oratory findings, including a blood culture, were negative. Roentgen ray 
examination showed extensive pneumatization of the mastoids, with a 
definite increase in the density of the left petrous tip. In view of the fact 
that the patient presented the classical symptoms of petrosal tip suppura- 
tion, i. ¢, pain in and behind the eye; a low grade sepsis; a continued 
profuse discharge from the operated car; probably a slight paresis of the 
sixth nerve; and positive Roentgen ray findings, an exploration of the 
petrous tip was undertaken at once. The granulation tissue was removed 
from the mastoid cavity and the plate over the sigmoid sinus was _ re- 
moved. The sinus was found to be normal. The dura of the posterior 
fossa was now uncovered and the posterior surface of the petrous pyramid 
was exposed inward to the internal auditory meatus and was then probed 
with a bent hook but no pathological findings were made in this region. 
The root of the zygoma and the superior wall of the external auditory 
canal were now drilled away. In this region a layer of infected cells was 
found which, when followed, led anterior and superioz to the horizontal 
and superior semicircular canals into the petrous portion of the temporal 
bone. These cells and the superior wall of the petrous pyramid were 
removed. When the dura over the superior surface of the petrosal tip 
was clevated, a large quantity of pus gushed into the wound. A bent probe 
was inserted and a large cavity was found posterior to the knee of the 
internal carotid artery. The cavity was curetted and a rubber drain in- 
serted. The external wound was not sutured. 








458 ERNEST M. SEYDELL. 


Following the operation, the patient was somewhat cyanotic. There 
was a moderate rotary nystagmus toward the side of the lesion, which 
gradually subsided. Twelve hours after the operation he developed a chill 
and his temperature rose to 104.6° F. Following this Cheyne-Stokes 
breathing developed which recurred several times during the first week 
of his convalescence. His temperature was irregular and remained above 
normal until the fifth day after his operation. The pain in the left eye 
was relieved immediately by the operation and did not return. His wound 
healed slowly. Almost three months later a sequestrum was removed 
from the depth of the mastoid cavity, after which the wound closed im- 
mediately. A roentgenogram taken five months later shows a definite 
change in the left petrous tip. 

















Fig. 1 (Case 1). This roentgenogram has been retouched to show 
the destruction of the left petrous tip. 


Case No. 2.—A boy, aged 6 years, was seen in consultation. The history 
given was that following a slight upper respiratory infection a double 
otitis media had developed. The drums had ruptured spontaneously. The 
discharge, which was profuse only from the left ear, had been present for 
three weeks. Several days before my examination he had developed edema 
and tenderness over the left mastoid. His temperature had been irregular. 
At the time of the examination it was 103° F. There was a drooping of 
the posterior superior canal wall. The Roentgen ray examination showed 
extensive pneumatization of the mastoids with considerable destruction of 
the cell of the left side. A simple mastoid operation was performed on 
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Fig. 2 (Case 2). The roentgenogram of the left petrous tip shows 
a definite notching along its caudal border. 


the left mastoid. The mastoid cells were badly involved but no complica- 
tions were encountered. Following this operation there was an acute ex- 
acerbation of the infection in the patient's right car which made it neces- 
sary to operate on the right mastoid sixteen days after the operation on 
the left side. Here also a complete destruction of the mastoid was found. 

During the course of his illness, the boy was very restless and com- 
plained a great deal of headache. At first he suffered intensely with pain 
in the left ear and left side of the head. Vhis pain was nocturnal in 
character. After the operation on the left mastoid there was considerable 
pain in the right car and mastoid which subsided immediately after drain- 
age of the right mastoid. 

Following the operation on the right mastoid, the pain in the left ear 


again grew worse. The patient also complained of pain over the left 
temple and in the lower left jaw. There was a continuous copious dis- 
charge from the left car. A moderately severe septic temperature was 


present during the entire course of the illness. Numerous blood cultures 
were taken but were always negative. His white count never rose above 
11,500. 

On several occasions the boy developed a rapid pulse with Cheyne- 
Stokes breathing. Pain and soreness in the left side of his throat began 
twenty-four days after the operation on the left mastoid and continued 
until the twenty-ninth day \t this time an abscess presented in the left 
lateral pharyngeal wall and ruptured spontaneously a few hours after it 
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Fig. 3 (Case 2). 
was discovered. [following the rupture of this abscess the temperature 
subsided, the pain disappeared, the discharge from the left ear diminished, 
and the patient recovered. 

A Roentgen ray examination of the petrous region of the mastoids was 
made. The report of the findings by Doctor Knox follows: 

“Films 5-6, left side, and 7-8 right: The top of the left petrous bone 
is narrower caused by a notching along its candal border. This may 
represent an atrophy following cellular destruction.” 

COM MENTS. 

In case No. 1 the characteristic symptoms of a suppurative 
lesion of the petrous tip were present—i. e., pain in and behind 
the eye, a low grade sepsis, continued discharge from the ear 
operated upon and positive roentgen ray findings. The pain this 
case Was not nocturnal in character. 

In case No. 2, the pain, although nocturnal in character, was 
not characteristic of an involvement of the petrous apex because 
of its location in the temple and lower jaw. This type of pain 
is not diagnostic (as pointed out by Kopetsky), as it can be asso- 
ciated with cases of uncomplicated middle ear abscess and mastoid- 
itis. Kopetsky states, “When this pain is of middle ear or mastoid 
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origin it will be relieved as soon as the source of irritation in the 
middle ear and mastoid are removed.” In this case, the pain was 
not relieved by a mastoid operation, The discharge continued 
unabated after the operation as did the low grade temperature. 
Both were relieved by the rupture of an abscess which arose in 
the lateral pharyngeal wall. 

Wells Eagleton makes the following statement in reference to 
retropharyngeal abscesses of petrous origin, of which he has seen 
two cases: 

“A. Retropharyngeal Abscess of Petrous Origin.—The under 
surface of the apex is rough and the compact tissue deficient in 
places. This deficiency accounts for a few of the cases of retro- 
pharyngeal abscess from otitis in infants, in whom the marrow 
cells of the apex are well developed at birth, long before the pneu- 
matization of the mastoid process, for ‘growing bones develop 
abscesses of the type of osteomyelitis within their metaphysis. 
Adult's bones do so but rarely.’ In the usual lymphative retro- 
pharyngeal abscess in infants as a complication of otitis, recovery 
occurs after drainage and treatment of the abscess. Recovery 
occurs also when the retropharyngeal suppuration is the result 
of suppuration of the apex, there being extensive destruction 
because there is little confinement of the infection; the lack of 
compact tissue allows immediate discharge of the pus into the 
soft tissues. Osteomyelitis of the petrous apex with retropharyn- 
geal abscess is in reality a Brodie’s abscess. The disease is 
directly below the periosteum and does not involve the medulla. 

“I}. Lateral Pharyngeal Abscess from the Apex.—After infan- 
cy the location of the suppuration in the bony area of the base of 
the skull formed by the rough petrous apex and the attachment 
of the levator veli palati to its anterior part determines the situa- 
tion in the upper lateral pharyngeal wall that a dissecting abscess 
of the apex uniformly assumes as well as its flat shape.” 

With the above evidence, I feel that I am safe in assuming 
that case No. 2 was a suppurative petrositis which ruptured into 
the lateral pharynx. 

Both cases had attacks of Cheyne-Stokes breathing. I have 
not found this symptom mentioned in any of the published case 
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reports, except in the report of a case by John Richards, in which 
there was a very rapid escape of intracranial fluid. 


CONCLUSIONS, 


The author believes that where extensive pneumatization of 
the mastoid and petrous pyramid exist, drainage of the infected 
air cells and the marrow of the pyramid may usually be accom- 
plished without impairing the normal functions of the middle ear 
by the performance of the radical mastoid operation. The ap- 
proach to the petrous tip may be made through either of the 
groups of mastoid cells which lie anterior or posterior to the 
capsule of the labyrinth, 

The technic employed does not require special apparatus or 
instruments. It is much more simple and requires less time than 
the operations proposed by Eagleton, Kopetsky and Almour. 
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XXXII, 


DIFFERENTIAL DIAGNOSIS IN HEADACHE OF 
PERIODIC TYPE. 
T. R. Gittins, M. D., 
Sioux City, Iowa. 

l‘or years I have felt the urge to write a paper on headache and 
try to make some practical points. in differential diagnosis based 
upon my personal experience with migraine, and close observation 
in the practice of ophthalmology and otolaryngology of other 
patients with similar troubles. Until I actually began writing, | 
did not realize how difficult it is to limit this subject. The symp- 
tom of headache is so common and varied that to cover the 
subject briefly necessitates a pure outline, and to cover it at all 
fully calls for a paper of textbook length. Headache is, of 
course, a purely subjective symptom, and the type and severity 
must depend to some extent upon the individual patient’s intelli- 
gence and ability to express him or herself. The word headache 
may be used to describe a real pain, a peculiar sensation, or a 
psychic disturbance. At times it expresses a defense reaction or 
is used purely as basis for a claim in litigation. After several 
attempts to limit the topic, | decided to discuss only the differ- 
ential diagnosis of headache in the ambulatory or ordinary office 
patient, leaving out all that host of patients in whom headache 
appears as a symptom in a disease which is recognizable by ob- 
jective findings and self-limiting by recovery or death in a rela- 
tively short time in proportion to the span of life. By eliminating 
this group I could disregard in this paper the headache of acute 
infectious diseases, meningitis, brain abscess and tumor, kidney 
lesions, high blood pressure, acute sinusitis and mastoiditis, glau- 
coma, iritis, etc. Thus, my topic was narrowed to consideration 
of headache as the prominent symptom with few, or what is 
more important, often no objective findings to further a diagnosis. 
Such headaches may tend to recur for long intervals or through- 
out life and play no part in shortening the span of life. The 
patient in most instances carries on all his or her regular duties 
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but has periods of marked discomfort. Such discomfort may 
recur every few days, weeks or months for years, or the greater 
part of a lifetime, with intervals of normal health. Certainly it 
is difficult to associate this type of headache with infection under 
pressure in sinuses, or infection anywhere in the body for that 
matter. There must be some process at work that is almost 
physiologic to produce such severe and often excruciating pain 
at intervals over long periods of time with normal health inter- 
vening. Many octogenarians, free of headache for twenty-five 
vears, can describe the most devastating attacks which recurred 
every three or four weeks for forty years or more. 

Practically it seemed the paper was now limited to a discussion 
of three types of headache, viz., the eye type, caused probably 
by strain upon the ciliary or extra-ocular muscles ; the nose type, 
caused probably by positive or negative pressure in the nose or 
sinuses, or neuralgias of the sphenopalatine ganglion or Vidian 
nerve; and the migraine or periodic type, caused presumably by 
a vasomotor upset in the brain tissue or meninges. After dic- 
tating material on these three types of headache [ found to my 
despair that the consideration of each division would consume 
my allotted twenty minutes. As my time for preparation was so 
limited, | chose what seemed to be the only alternative and jotted 
down a number of rambling thoughts with seemingly no relation 
to any outline or classification. Migraine and periodic headache 
will be used interchangeably in this paper to indicate the same 
syndrome, of which the main characteristics are periodicity of the 
headache and associated phenomena, such as nausea, vomiting, 
paresthesias, visual disturbances, etc., over comparatively long 
periods of time, with intervals of good health, in the patient whose 
personal and family history indicates susceptibility. 

I wish to state at the outset that statements made here are 
personal observations and many of them disagree essentially with 
those made by some of our real authorities. The subject of head- 
ache is too vast to attempt to quote from any authorities or give 
a bibliography. Because headache is a subjective symptom, be- 
cause so little or nothing can be found at cranial operation or 
postmortem, and because remarkably little experimental work has 


been done, it naturally devolves that most of the written material 
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covering the type of headache under discussion in this paper 
consists almost entirely of theories or overenthusiastic reports of 
results which are difficult or impossible to duplicate. The litera- 
ture is replete with glowing descriptions of methods which have 
relieved periodic attacks of headache, but very, very little is said 
whether or not the treatment advised prevented a recurrence 
later of similar attacks. Listing from the literature the many 
causes of periodic headache and treatments advised makes one 
realize that here is a subject closely related to hay fever and 
asthma in more ways than one. The plain fact that there are so 
many enthusiastic reports with such a wide variance in methods 
of treatment advised is to me the best argument that little as yet 
is known concerning the cause of most periodic headaches. And 
without a knowledge of the cause of any complaint, our treatment 
naturally cannot be in any way specific. A certain number of 
phenomenal results are obtained from many different treatments 
of periodic headache, but so are they also in hay fever, asthma 
and many other recurrent complaints. Personally I feel that 
today we know very little concerning the real nature of periodic 
headache of the migraine type, its cause or treatment. My main 
object in discussing this subject is to emphasize that though we 
may not be able to prove what is causing a certain periodic head- 
ache, we have a wonderful opportunity as head specialists to rule 
out many things which are not causing it. Many diagnoses still 
must be made by elimination, but this elimination process can 
be carried on without subjecting the patients to unnecessary and 
ill-advised nasal surgery. Countless pairs of glasses are fitted 
for periodic headaches without a chance for relief, but here at 
least the patient experiences only a financial operation with no 
other distressing after-effects. Very little interest is shown by 
most physicians in a patient who has periodic headache, probably 
because the sufferer is not considered seriously sick and has good 
health between the attacks. The patient’is considered uncom- 
fortable but not ill and the physician loses interest because there 
is so little objective evidence to explain the trouble. It is so easy 
to explain any peculiar type of pain or headache with associated 
phenomena as just nervousness. Very often it seems the diagnosis 
of the cause of any particular periodic headache depends to a 
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great extent upon the specialty of the physician consulted. Most 
authors agree that migraine appears almost entirely in mentally 
alert types that are not neurotics, and it is very rare to find this 
type of headache as a symptom in sluggish or ignorant individuals. 

lf some of the statements in this paper seem dogmatic or criti- 
cal, it is because as a victim myself | am stating the case for 
thousands of sufferers of migraine who go from pillar to post 
and physician to chiropractor. During the attack of migraine the 
suffering may be extremely acute, but the good health between 
the attacks and the regular recurrence without serious conse- 
quence makes the migraine patient a nuisance both to the family 
and physician, Because migraine does not accommodate itself to 
any easy diagnosis or treatment, its real significance is minimized 
by everyone who is immune to it among the physicians and the 
laity. Nowhere in medicine is the old saying “familiarity breeds 
contempt” more appropriate than here. To their faces migraine 
sufferers get tolerance, to their backs often contempt for such 
apparently neurotic outbursts. In my experience very few physi- 
cians who have not had headaches will make even a reasonable 
effort to diagnose the usual periodic type. The tendency is to 
make the symptoms accommodate themselves to some objective 
findings rather than give the history the important position it 
should have. 


MIGRAINE OR PERIODIC HEADACHES. 


There are many periodic headache or migraine patients who 
have scotomata, or they may have hemianopsia or badly blurred 
central vision preceding the headache. Many have paresthesias, 
such as numbness of hands, lips and cheeks, and some complain 
of mental confusion with often a mild aphasia. [ have found, how- 
ever, that very few patients will volunteer any information about 
these cortical symptoms because they fear a suggestion of mental 
disturbance. In most instances periodic headache is unilateral, 
but this is not always so, and the pain may spread to the other 
side or over the whole head. Many sufferers do not have nausea 
and vomiting, but I think these stomach symptoms depend to a 
great extent upon the severity of the intracranial pressure present. 


Stomach trouble and constipation have been so long blamed for 
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sick headache that | know most patients and too many physicians 
will never believe otherwise. Constipation may cause headache of 
a mild type in certain sluggish individuals, but I don’t think it 
ever is the cause of a real migraine attack. The relief obtained 
after a laxative is misleading. The attacks are self-limiting and 
do not tend to last more than a day or two, so they are often gone 
before a laxative could have much effect. Again, the effect of salts 
is to lower intracranial pressure and in this way some relief from 
headache is obtained when that type of cathartic is used. If the 
headache and associated symptoms are caused by food allergy, the 
laxative may help to free the intestinal tract of the allergic sub- 
stance. I feel quite positive that stomach trouble itself plays less 
part in causing sick headache than most any other cause we may 
mention, If we must say that constipation and stomach trouble 
cause migraine headaches, then we must also explain why most 
people suffering from constipation and stomach trouble do not 
have headaches of any kind, let alone definite period attacks with 
characteristic accompanying symptoms. 

Periodic headaches of the migraine type in otherwise quite 
healthy individuals have been classified in so many different ways 
that it seems each writer on the subject uses his own classification. 
Probably there is no such thing as a typical case, but there are 


some characteristics which appear in the majority of sufferers. 


K 


The most distinguishing feature is the periodicity of the attacks ” 


at intervals of days, weeks or months for many years with inter- 
vening periods of good health. There probably is no headache 
from any cause that will produce such severe symptoms and still 
leave the patient in good health after a few days. Heredity plays 
a prominent part in determining the individual's susceptibility to 
any type of headache, but especially to the migraine type. The 
periodic attacks may begin in early childhood and reappear during 
most of a lifetime; they may begin at most any age and leave 
for no apparent reason; they may appear first at the time of 
puberty and disappear when the patient reaches adult life; they 
may appear first and only during pregnancy; or many times dis- 
appear during this time and appear at regular intervals before 
and after. From sixty years on it is rare for these headaches to 


continue regardless of the previous regularity or severity. All 
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types of periodic headache of the migraine type are much more 
common in women than men. It is a striking fact in office practice 
..to find practically no complaints of headache after 60 years of 
age, but it is also a striking fact that most of the women at this 
age will state that they used to have periodic headaches for years 
when they were younger. 
. Migraine is much more common in children than it is generally 
thought to be. At this age the headache itself is the minor symp- 
tom of the periodic attacks which begin with languor, loss of 
appetite and possibly some fever, vomiting and abdominal dis- 
comfort. The gastric disturbance is usually more marked and the 
child may say nothing of the headache, As the child reaches 10 
or 12 years of age the same periodic gastro-intestinal upsets may 
continue to appear with headache becoming a more pronounced 
part of the attack. It is very likely that in many instances the 
-» so-called cyclic vomiting in children represents the early stage 
of what becomes a typical migraine in later years. Appendicitis 
is often the diagnosis in children, especially during the first few 
attacks, and undoubtedly many appendices have been removed 
in children with the hope of relieving these periodic conditions. 
One author has estimated that there are probably a million chil- 
dren under 12 years of age in the United States suffering with 
migraine. 
w- The personal and family history of periodic headache or of 
allergic manifestations are very important in arriving at a diag- 
nosis. Certainly in many individuals and families migraine is 
interchangeable with asthma, seasonal hay fever, urticaria or 
certain forms of eczema. In the first attacks or first several 
attacks, especially when headache is not the main complaint, the 
diagnosis may be easily confused, but if these attacks become 
periodic with the classical symptoms and intervals of good health, 
migraine must be considered before everything else. 
_ One article in the literature states that approximately 7 per 
* cent of the people of this country have migraine some time in 
their lives, and about 30 per cent of all migraine sufferers manifest 
symptoms before 10 years of age. Very little attention has been 
given this subject as it appears in children, and some textbooks 
on pediatrics do not even mention the syndrome of migraine. 
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Another author estimates that 2 per cent of all children show 
symptoms of migraine during the first ten years of life. 

It seems reasonable to assume that a migraine type of headache 
is just as much a part of the patient’s general condition as is hay 
fever or asthma. Certainly we must assume that during the attack 
there is an increased pressure within the cranial cavity either 
because of too much blood, serum or spinal fluid. Venous stasis 
with probably angioneurotic edema are probably responsible for 
the headache, the visual findings, the nausea and vomiting, and 
the paresthesias. Recent work on food allergy in relation to 
periodic headache gives considerable information as to the possi- 
ble cause in many of these cases. Some authors report complete 
relief of the migraine attacks after removing certain foods from 
the diet, and what is more important, the headaches have been 
reproduced by adding these same foods to the diet later. One 
author states that food allergy should be considered as a possible 
cause for all migraine. Certainly some of the results after using 
elimination diets are very suggestive and encouraging. 

Much has been written for many years about the possible 
relation between the endocrine glands and periodic headache. In 
one series 16 per cent of the thyroid cases had headache of a 
migrainous type. Such headaches are reported both in hyper- 
and hypo-thyroidism, In pituitary involvement, a temporal or a 
frontal headache may be confused with sinus disease or migraine. 
Excess height or weight, visual field changes, a record of basal 
metabolism and sugar tolerance should make the diagnosis easy, 
One author in discussing the endocrine phase says that periodic 
headache is not commonly associated with derangement of ovarian 
function. In his opinion, the fact that periodic headache so com- 
monly comes at the menstrual period is no reason to suspect 
ovarian dysfunction, because there is undoubtedly increased irri- 
tability of the nervous system at that time. There are many things 
in the history of migraine patients to draw attention to the endo- 
crine system, viz., the attacks often come on during pregnancy 
or disappear during that time to recur later; they are most active 
during the ages of sexual function; and are almost completely 
absent in older people. Especially is this noticeable in women 


after the menopause. 


- 
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Susceptibility to headache, after all, becomes the most important 
point in the history of the patient complaining of periodic head- 
ache. If this susceptibility is established in the personal and 
family history, then food allergy and endocrine derangements 
must be considered as possible factors. Constipation has for so 
long been considered a cause for migraine attacks, still most con- 
stipated people do not have headache. With frontal headache as 
a complaint, chronic infection in the sinuses is often thought of 
first. It has always seemed remarkable to me how rarely head- 
ache has appeared as the prominent symptom in many of the bad 
cases of pansinusitis with the nose filled with polyps and pus in 
all the sinuses. Many of these patients never complain of head- 
ache until after the obstructions are removed. Nervous strain is 
so often mentioned as a cause of periodic headache, yet most 
people under severe nervous strain do not have headache of any 
severity. It is so easy to use the diagnosis of neurasthenia or 
nervousness as a loophole to excuse the examiner from doing 
some sensible things, such as getting a careful history and follow- 
ing all possible leads just as would be done if a surgical condition 
were suspected. Because of the location of headache, it is common 
to limit the diagnostic efforts to the head, when the cause may 
be as distant as the tonsils are in an arthritis of the knee. 

I wish to make the point clear that to my mind in this type 
of headache under discussion a careful history is of much more 
positive value in diagnosis than an equally careful physical exam- 
ination, A complete and painstaking examination may produce 
so much objective evidence that the diagnosis of the cause of 
headache is confused rather than clarified if a careful history is 
not obtained. We may increase our ability to interpret objective 
evidence in the nose or on the X-ray plate or after refraction, but 
we still have to extract the history from the patient the same now 
as we always have had to do. In other words, the patients’ ability 
to define their symptoms and express themselves does not improve 
along with the improvement in the diagnosis of objective findings. 
Many patients color their history to satisfy preconceived ideas 
of what they think is causing the trouble. Or they may repeat 


parrot-like an impression gained from some other examination. 


Many patients are not able to give an accurate explanation of 
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their complaint and seem to resent too much questioning. How 
often do we hear in reply to the question put to them ‘What is 
your trouble?” the remark “That’s what I want you to tell me.” 
A physician often loses prestige with many patients by going into 
a long, careful history. They really are impressed most by the 
men who can quickly suggest the cause of their trouble after a 
very short examination. There are very few patients who will 
not show some deviation of the septum or enlargement of the 
turbinates or a blurring in one or more sinuses. There are also 
very few patients who do not show some refractive or extra-ocular 
muscle error. It is also true that thousands of people showing 
such evidence have never had a headache in their lives. It is 
common to find high refractive errors with no history of pain 
or headache, and all of you have been struck, | am sure, at the 
pronounced lack of headache as a symptom in some of the real bad 
cases of pansinusitis. 

I will not attempt to go into any detail concerning theories of 
the real nature of the process which produces headache, Thou- 
sands of pages have been written about this one feature. [or all 
practical purposes it seems reasonable to explain the pain or 
headache as representing irritation of nerve ends, or as pressure 
on or within the brain. This pressure we will assume is produced 
by too much blood, serum, or cerebrospinal fluid in a given part 
of the brain at any one time. We know there are nerves of sen- 
sation in the dura, but there are apparently none in the pia or 
arachnoid. Stretching of the dura gives pain, Some experimental 
work has indicated that the nerves of sensation are found only 
around the blood vessels. The mechanism of migraine is sup- 
posed by some to be explained by alterations in the pressure of 
cerebrospinal fluid in the basal cisterna. Lateral pressure on the 
optic tracts may explain hemianopsia, scotomata and other visual 
changes which appear in a certain percentage of these cases. 

A headache patient may show no objective evidence of cause 
of trouble, but often some objective finding may be considered as 
the cause when a short careful history would discount these find- 
ings. Thus a bad chronic sinus infection with very evident polyps 
and blurred sinuses may have nothing to do with a_ periodic 
migraine. A hyperopic astigmatism may produce a headache of 
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one type and often does, but in the same patient there may be a 
definite history of a periodic headache which has no relation to 
the refractive error. Another patient may have a chronic gall 
bladder infection or some definite stomach pathology, but these 
findings may not explain the periodic vomiting spells which the 
history indicates always follow the headache. We may have a 
hopeless time trying to decide in many individuals what is causing 
their headache, but after a careful history and physical examina- 
tion, plus common sense, we can rule out a great many things 
which are not causing it, and as we rule out carefully these con- 
ditions which are not causing the headache we will save a great 


many patients unnecessary operative work and treatments. 
NASAL HEADACHES. 


Vacuum sinus headaches undoubtedly do exist, as they have 
been reported often by very good observers. In my experience 
this type is extremely rare, and | have never been really sure 
in my own mind that I have treated an actual case. In several 
instances the typical symptoms and signs, notably Ewing's sign, 
have disappeared entirely after correction of a vertical eye muscle 
imbalance with prisms. QOne’s enthusiasm to emulate the late 
Dr. Sluder’s success in this type of headache is dampened by read- 
ing carefully his description of the mechanics involved. He de- 
scribes the attachment of the pulley of the superior oblique to 
the thin wall of the frontal sinus and goes on to say that the 
function of this muscle being to turn the eye downward and 
inward, it is called into use for most of the acts of accommodation. 
During close work then there would be a tugging at this tender 
point to intensify the headache. According to authorities on the 
action of eye muscles, however, the superior oblique turns the 
eve downward and outward instead of inward, thus it could not 
be involved in the above procedure at all. 

Sphenopalatine and vidian syndromes, to my mind, should be 
considered as neuralgias and not headaches and need to be dif- 
ferentiated from involvement of the fifth nerve rather than from 
headache of the migraine type. Applying cocain and adrenalin 
to the sphenopalatine region will often relieve a headache of any 


type temporarily, but often a similar result and just as good a 
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one may be obtained by treating the upper part of the nose. Such 
treatment sets up vasomotor changes in the nasal circulation and 
consequently in the dural or cerebral circulation and temporary 
relief of headache often follows. Because these treatments give 
relief during the acute attack of headache there is no assurance 
that injection of the sphenopolatine region will prevent recurrence 
or give permanent relief. And neither should it be assumed that 
straightening the septum or removing a middle turbinate will 
give any better results. It is quite common in migraine or other 
type of periodic headache to have nasal congestion on the same 
side as the headache. It is so easy to assume that this nasal con- 
gestion causes the headache when it is more reasonable to assume 
that the congestion in the nose is secondary to a similar process 
within ‘the cranial cavity. Most of the venous blood trom the 
upper part of the nose enters the cranial cavity through the cribri- 
form plate and then flows backward on the floor of the skull to 
the cavernous sinus. It is no more reasonable to straighten a 
septum, trim turbinates or open sinuses because shrinking the 
nasal tissues relieves an acute attack of headache, than it is to 
keep hot oil in an ear canal all thé time because it relieves earache, 
or to keep a mustard plaster on the chest because it relieves acute 
congestion. In other words, measures adopted to relieve acute 
pain in any location cannot be expected to prevent recurrence of 
this pain or to relieve the cause. 

3ecause headache is so commonly associated with acute inflam- 
mation or infections in the sinuses, it is too often inferred that 
chronic involvement of the same sinuses will cause similar head- 
aches. In my experience, headache of any severity is not a com- 
mon or prominent symptom in chronic sinus disease except during 
acute exacerbations. The most severe chronic infections of the 
ethmoids, sphenoids and antra with polyps and very positive plates 
come to our offices with many complaints, but rarely is headache 
a prominent one. Of course, they will give a history of headache 
during acute infections, but they complain much more severely of 
poor nasal breathing, discharge, bronchitis, asthma, etc. So many 
patients have some evidence of chronic sinus trouble and so many 
also have periodic headache that it is natural to associate these 
two conditions as cause and effect, when often they are only 
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coincidental. The many migraine patients whose sinuses have 
been drained without relief of their symptoms are anything but 
boosters for sinus surgery in general. If and when nasal and 
sinus operative work is not done to cure migraine and allergic 
conditions, but only to relieve actual pathologic obstruction, to 
drain infection and to remove areas of focal infection, then and 
then only will sinus surgery attain the place it deserves in the 
estimation of physicians and the laity. Technically, sinus surgery 
has improved steadily, and surely to a high position beside the 
surgery of other specialties, but we must admit that it now stands 
much discredited in the minds of most people. Diagnosis is at 
fault, not the surgery of this region, and when our present sur- 
gical procedures are reserved and used for conditions properly 
diagnosed, then will their real merit be recognized and their real 
value be properly appraised. To attempt to associate blurred 
antra or ethmoids with an unilateral frontal headache recurring 
every few weeks, preceded by scotomata or other visual phe- 
nomena, and accompanied by nausea, vomiting and _ paresthesias 
is absolutely absurd, yet it is being done with shocking frequency 
by men in our specialty. If oné is not sufficiently impressed by 
the importance of history in a headache patient, he may be led 
into making fanciful diagnoses very easily, because there is so 
much objective evidence to be found in most noses and sinuses. 
And if a periodic headache with its associated symptoms appears 
in its typical form a few weeks after sinus surgery has been done 
to relieve it, it may be necessary to condemn one’s diagnostic 
acumen, or what is much easier, to pronounce the patient a 
neurotic. Possibly here we should mention the psychic element 
which must always be considered. The migraine or periodic head- 
ache patients are usually intelligent individuals who are so anxious 
for relief that they will grasp at any likely straw. Especially is 
this true in nasal work, because they are so encouraged by the 
temporary relief of the acute pain obtained by cocainizing the 
nasal mucosa. They then are willing victims for surgical work. 
In my experience, the patients who come to us suggesting X-rays 
of sinuses or volunteering information that they think they need 
a sinus operation rarely prove to be surgical cases, but are usually 


in the migraine group. On the other hand, patients with definite 
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surgical sinuses have plenty of arguments against any and all 
operative work in the nose. Hundreds of individuals go through 
their daily business and social life complaining of “sinus head- 
aches,” but usually adding, “But | wouldn't have anything done 
to my sinuses.” Of course, they won't have anything done to 
their sinuses because their periodic congestive headache only lasts 
a day or two at a time and leaves them perfectly well, something 
that wouldn’t happen if they had real sinus infection. Many 
patients with real infection in their sinuses suffer untold agony 
before seeking relief because of the propaganda so freely given 
out by all nonsufferers, especially those of the migraine or allergic 


types, who have had some ill-advised surgical sinus procedures. 
SUMMARY, 


An attempt will be made to summarize briefly, if possible, points 
[ have tried to make in this rambling discussion. 

1. Migraine as used in this paper represents a syndrome char- 
acterized by periodic headache ; often preceded by visual phenom- 
ena such as scotomata and hemianopsia; often accompanied by 
nausea, vomiting and paresthesias ; and usually followed by mental 
and physical fatigue for a short time. This syndrome tends to 
recur at varying intervals of days, weeks or months with inter- 
vening intervals of normal health in individuals in whom personal 
and family history indicate susceptibility. 

2. Careful attention to the history will differentiate this type 
of headache from other types quite easily. On the other hand, 
if objective evidence of pathology in the nose, sinuses or elsewhere 
is given greatest attention, then will many wrong diagnoses be 
made and much unnecessary operative work be advised and done. 
Likewise, many unnecessary glasses will be prescribed because 
very few patients will exhibit a normal refraction. 

3. At the present time sinus surgery does not have the respect 
it deserves, and it is my firm belief that ill-advised operative work 
in the nose and sinuses, in a vain attempt to relieve the migraine 
type of headache and kindred allergic conditions, is to blame 
almost entirely for this lack of confidence among physicians and 
laity. 

408-15 Davipson Bupa. 








XNXNIII. 


SCHWANNOMA OF THE LARYNX.* 
Farris H. V ait. M.-D.. 
CINCINNATI. 


The problems in connection with the large tumors of the larynx 
are quite different from those encountered in dealing with the 
small ones. Large tumors are not at all common. In the literature 
there are cases reported under various diagnoses, such as lipoma, 
simple fibroma, fibrosarcoma, fibrochondroma, fibrolymphadeno- 
ma, fibromyxoma, fibromyoma, neurofibroma, neurinoma and 
hemangioendothelioma. 

The symptoms of the large tumors are what we would expect, 
namely, gradually increasing obstruction to breathing and swal- 
lowing. The tumor is readily visible by laryngoscopic examina- 
tion, can often be felt by the finger, and its outline can be seen 
with the X-ray examination. These tumors are so large as to 
render one or both vocal cords invisible. Some of the tumors have 
pedicles ; all of them are below the mucous membrane, which may 
show more or less dilatation of blood vessels or changes in color. 

rom a study of the literature, [| find that practically all the 
large unpedunculated tumors were removed by external operation, 
with or without tracheotomy. One of the advantages claimed for 
this approach was the fact that the mucous membrane overlying 
the tumor could be saved. However, there was one disadvantage 
which apparently had not been fully recognized, and that is a 
paralysis of the vocal cord on the side of the lesion resulting from 
the operation. 

This paper is confined to the consideration of a very rare type 
of large solid laryngeal tumor, namely a schwannoma. A schwan- 
noma is a tumor formed by the elements of the schwannian 
syncitium, the delicate protoplasmic envelope enclosing every 


*Read by invitation at the Middle Section Meeting of the American 
Laryngological Rhinological and Otological Society, Inc., Cincinnati, Ohio, 
January 9, 1933. 
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Fig. 1. Anterior posterior roentgen ray with the radiopaque 
substance swallowed. 


internodal segment of the adult medullated nerve fiber. A search 
of the index of the Surgeon General's library gives no reference 
to any schwannoma of the larynx. However, this does not mean 
that such tumors have not been seen. They can be found under 
the diagnoses of neurofibroma, neurinoma and_ possibly fibro- 
sarcoma. 

| have been able to find two case reports of tumors quite similar 
to the one | am now reporting. 


Miss M. S.. 50 years old, was referred to me by Dr. Albert P. Hofman 
of C'ncinnxti, on May 6th, 1931. The patient stated that for the past three 
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years she had noticed a gradually increasing feeling of fullness in the 
throat, obstruction to breathing and swallowing and _ slight hoarseness. 
These symptoms had increased to such a severity as to make nights terrible 
ordeals for her and her family. 

Indirect laryngoscopic examination showed the presence of a large 
round pinkish-red tumor, the upper level of which was at the tip of the 
epiglottis. The tumor entirely obstructed the view of the larynx except 
for a portion of the left half of the epiglottis. Intraorally the tumor 
could be palpated and felt hard and smooth. Externally it could not be 
palpated. 

Though the lateral Roentgen ray examination of the neck revealed 
the outline of this tumor, it showed up much clearer when radiopaque 
material was swallowed. Its size was that of a small orange. I felt that 
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Fig.2. Photograph of the tumor showing the two lobes and 
connecting isthmus. The point of attachment was the uppermost 
part of the connecting isthmus. 











the tumor was a benign fibrous one and that its removal through the mouth 
was possible. 

lhe first attempt at removal was under ether anesthesia without a 
tracheotomy but this very soon had to be given up as it was impossible to 
keep the patient from getting cyanotic. 

A week later under local anesthesia a tracheotomy was done and a tube 
inserted. Incidentally at this operation the isthmus of the thyroid gland 
was found enlarged to such an extent that its removal had to be done by 
Dr. Louis Ransohoff before the tracheotomy could be done. Ten days later 
under a very smooth ether anesthesia excellent exposure of the tumor was 
obtained with the Lynch-Killian suspension apparatus by Dr. Hofmann 
and me. Our intentions were to dissect the tumor from the overlying 
mucous membrane and remove its pedicle with a snare. The exposure of 
the uppermost two-thirds of the tumor was very easy but the same cannot 
be said for the region around the point of attachment. Instruments had 
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to be improvised. It was a little difficult to control bleeding and to obtain 
the necessary retraction. However, the tumor was removed by a snare 
passed over its point of attachment which was the right aryepiglottic fold 
just above the arytenoid. | thought that possibly the pouch made below 
the mucous membrane after the removal of the tumor might fill up with a 
blood clot and lead to trouble later. However, this was not the case and 
convalescence was uneventful. Three days after the operation the patient 
was able to swallow. Six days after the operation the tube was removed 
and ten days after the operation the patient was discharged from the 
hospital. 

At this time there was a redundant edematous mass overlying the right 
vocal cord. This gradually subsided so by the end of June three-fourths 
of the right vocal cord was visible and on the 22nd of August the entire 
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Fig. 3. The low power photomicrograph showing the typical 
palisading. 


right cord could be seen. There was no paralysis. A slight thickening in 
the region of the right arytenoid was noted. In the year following the 
operation I have seen the patient at different times and at each time this 
thickening in the arytenoid has become less. I regarded it as the redundant 
mucous membrane which formerly covered the tumor. 

The tumor was bilobular—one lobe measured 3% cm. x 2%4 cm. x 1% 
em., and the other lobe 3 cm. x 2 cm. x 134 cm. (measurements made after 
fixation in alcohol). Its weight was not recorded. The capsule was intact 
everywhere except for a very small area at the lower pole of the large 
lobe. 

The pathological report received shortly after the operation was fibro- 
sarcoma. This would indicate a malignant tumor. Clinically the tumor 
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did not seem to be malignant. When I examined the microscopic sections 
| was immediately impressed by its appearance, which was typical of sec- 
tions of acoustic neuroma which I had seen when I was with Dr. Harvey 
Cushing. Since then in its study I have had the co-operation of Dr. Nathan 
C. Foot, formerly Professor of Pathology at the University of Cincinnati 
Medical School and now at the Cornell University Medical College, and 
am quoting Dr. Foot’s report: 

“Microscopically, the tumor is found to be a typical ‘Schwannoma,’ 
similar to those encountered along the course of the acoustic nerve and 
also known as ‘neurinomas,’ ‘acoustic neuromas,’ ‘neurofibromas,’ ete. The 
growth is made up of characteristic whorls and groups of elongated cells 
arranged in a laminated fashion, with their nuclei lined up to form pali- 




















‘ig. 4. Higher power photomicrograph of a palisade. For the 
preparation of the microscopic sections I am indebted to Dr. N. 
C. Foot. 


sades, or ranks, that produce lines across the microscopic field. These 
laminated masses of cells are known as *‘Verocay bodies’ and are similar 
to the modified Meissner corpuscles met with in the case of pigmented 
nacvi. The tumor is nonmalignant in its character and its type cell is 
supposedly derived trom those of the sheath of Schwann, the inner neural 
sheath. ‘The whorls are quite free from any marked admixture of reticu- 
lum or collangenous connective tissue, but the tumor as a whole is enclosed 
in a capsule composed of both these elements. This type of growth has 
been described and discussed minutely and at length by Pierre Masson 
(American Journal of Pathology, 1932, viii, 367 and 389) in two successive 
articles. His belief is that it occupies a position between the gliomas and 
meningiomas on the one hand and the neurofibromas and pigmented naevi 
on the other; according to this thesis the type cell of all these tumors is 
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the glia cell and that all but the true gliomas are derived from spongio- 
blasts that emigrate from the ganglionic crest to form meninges and neural 
sheaths. They are, therefore, to be considered as ‘peripheral gliomas,’ the 
true glioma representing the central type, derived from spongioblasts of 
the neural tube.” 

In discussing the schwannoma, | must quote the observations 
and work of Professor |’. Masson of Montreal,’ who recently has 
written upon the subject of schwannoma. He says that the funda- 
mental constituent of the encapsulated tumors of the peripheral 
nerves is the schwannian syncytium. Masson stated that it is 
conceded that neurinomas are not the only tumors possessing 
palisades but to be pathognomonic of neurinomas the palisades 
must have the specific structure of schwannian elements. He feels 
that the connective vascular tissues enter into its constitution to 
the same extent as they enter into that of the central gliomas. He 
reports study of material from a circumscribed tumor that had 
elevated the mucosa of the anterior region of the palate in a 
girl 17 years of age. His photomicrographs show a typical neuri- 
noma with many bundles and beautiful palisading—in_ other 
words, one quite similar to my case. 

Masson says that everyone accepts the medullary origin of the 
Schwann cells, their departure from the neural crest and their 
migration along the primitive bundles of axones. 

Dr. Harvey Cushing? published a photomicrograph of an acous- 
tic tumor with a palisade arrangement of nuclei, quite similar to 
my case. 

In a tootnote Cushing stated: “It has been suggested by Borst 
that some of the tumors of the peripheral nerves take their origin 
from the cells of Schwann, so that if these cells really act as 
neurocytes the tumors might be called true neuromas. In the 
tumors in question, though \erocay suggested that the cells were 
closely related to those of the neurilemma, they nevertheless do 
not possess the characteristic staining reaction of these cells. The 
relation of glia and neurilemma is not known. According to the 
older view, they were regarded as of connective tissue origin but 
of late they are taken to be ectodermal.” 

| have been able to find in the literature the report of two simi- 
lar cases. Suchanek® reported a case of a woman 24 years of age 
with symptoms for about two years. The tumor was on the left 
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aryepiglottic fold. Operation was done by Professor Marschik 
through the neck and the tumor removed. Edema of the left ary- 
epiglottic fold lasted for several days. Tracheotomy was _ not 
necessary. Microscopic examination by Professor Sternberg 
showed bundles of orderly arranged nuclei similar to the picture 
of a fibroma of the nerve sheath, or, in other words, a neurinoma. 

Gunnar Holmgren* reported a similar case in a man aged 40 
years with symptoms for six months. The tumor was on the left 
aryepiglottic fold and was the size of a walnut. Operation was 
done through the neck and the tumor removed, leaving the mucosa 
intact. lollowing the operation the left vocal cord was paralyzed. 
ight months later the left aryepiglottic fold was thicker than the 
right and the vocal cord was paralyzed. Microscopic examination 
showed a neurinoma, by that a growth which originated from the 
so-called Schwann cells. The pathologic picture showed wavy 
stripes or palisade-like formation. 

L. Colledge? reported a tumor one and a half inches in the 
longest diameter occupying the right aryepiglottic fold. Its diag- 
nosis was a pure fibroma. After its removal with an external 
operation the right vocal cord was found to be paralyzed. 

Thus in three cases where the external operation was done two 
were followed by paralysis of the vocal cord on the side of the 
tumor, 

Another observation, though the number of cases is much too 
small to be of any great value, is that in my case and the three 
cases reported the tumor arose from the aryepiglottic fold. 

The study of the case reports show that even leaving the mu- 
cous membrane intact did not insure a short stay in the hospital, 
so that after my limited experience with the large laryngeal 
tumors [| am not entirely satisfied that the intraoral approach is 
contraindicated in every case. 


SUM MARY. 


1. This paper is confined to the consideration of the schwan- 
noma of the larynx. 
2. Apparently this form of tumor is relatively rare, though 


some similar cases are reported in the literature under different 


diagnoses. 
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3. The case reported by me has been shown to be a schwannoma 
similar in microscopic appearance to the tumors arising from the 
acoustic nerve and any other peripheral sensory nerve. 

+. A discussion is given covering the problems of surgical 
removal. 

5. Two case reports of tumors quite similar to mine, though 
diagnosed as neurinoma, and one diagnosed as fibroma were found 
in the literature. The tumor in all cases arose from the ary- 
epiglottic fold. [external operation was done in all three cases. 
In two of these the vocal cord on the side of the lesion was found 
paralyzed after the operation. 

6. The chief argument in favor of the external operation is 
the fact that the mucous membrane is not opened. Theoretically 
this should insure an easier convalescence without a tracheotomy. 
My feeling is that the hard and fast rule that all large laryngeal 
tumors should be removed through the external route cannot be 
made, as the case done by me was done under suspension by the 
intraoral route, with successful outcome without a long stay in 
the hospital and no vocal cord paralysis. 

919 Carew Tower. 
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XXXIV. 


A CHEMICAL AND CYTOLOGIC STUDY OF AURAL 
AND NASAL EXUDATES AS REGARDS THE 
CHEMICAL DIAGNOSIS OF 
CHOLESTEATOMA.* 


» 


L. WALLACE DEAN, JR., B.S., AND MARIAN G. PFINGSTEN, A. B., 
St. Louts. 


Considerable significance in the past has been attached to 
cholesterol in middle ear suppurations. Many prominent otolo- 
gists, including Politzer,’ Kerrison? and Rejt6,® have indicated 
that the microscopic finding of cholesterol crystals plus fatty 
degenerated epithelium in the ear discharge was diagnostic of 
cholesteatoma. Jackson and Coates* have stated that white flaky 
material in the pus indicated the presence. of cholesteatoma. 
According to Alexander,’ if the crystals appeared repeatedly in 
the secretion for several days after the middle ear had been thor- 
oughly cleansed, the diagnosis of cholesteatoma was substantiated. 
\errison? has maintained that the treatment, when such a con- 
dition had been determined, could be summed up in three words, 
namely, the radical mastoid operation. 

Rejt6" has examined ear discharge chemically for cholesterol 
and has concluded that a marked chemical color reaction for 
cholesterol was diagnostic of cholesteatoma. More recently he 
reported that the normal cholesterol index of the blood rose in 
all cases of extensive cholesteatoma. The technic used had been 
described by Bernovits.* Kopetsky,* in a late article on “Choles- 
teatoma,” referred to the work of Rejt6 and expressed the opinion 
that the chemical test employed by Rejt6 was a good diagnostic 
aid for cholesteatoma. 

Since we have found cholesterol, both in crystalline and amor- 
phous states, so frequently in middle ear suppurations, our pur- 


*This work was made possible by the Ball Research Fund. 
From the Oscar Johnson Institute, Department of Otolaryngology, 
Washington University, St. Louis. 
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pose has been a careful study of routine cases of chronic and acute 
suppurative otitis media. We have been interested in knowing, 
as far as possible, where and under what conditions cholesterol 
exists. When present in crystalline form, or chemically, or in 
both states with fatty degenerated epithelium, what is its signifi- 
cance clinically as a diagnostic aid for cholesteatoma? Also, is it 
possible for a quantitative chemical test to be employed with 
accuracy to diagnose cholesteatoma? These investigations were 
carried on with the co-operation of Dr. L. W. Dean. Over 100 
cases were examined, including those which were operated upon. 
Cholesterol was usually found in cases of chronic otorrhea in 
which cholesteatoma was not present. When cholesteatoma was 
found the discharge did not always contain cholesterol. On many 
of these cases of chronic otorrhea with cholesterol, the radical 
mastoid operation, on a clinical basis, would not have been ad- 
vised. The investigations for the sake of interest were extended 
to include cholesterol determinations of secretions from chronic 
and acute maxillary sinusitis, sinus membrane, tonsil material and 
granulation tissue from mastoidectomy. dental root cyst, sub- 
maxillary, and sebaceous cysts were also examined concerning 
their cholesterol content and cytology. 

The method of examination of each case was threefold. lirst, 
unstained direct smears of the secretions were observed with a 
microscope which contained in its optical system a polarizing and 
analyzing Nicol prism. Since lipoid substances are the only ones, 
so far as is known, that doubly refract polarized light, this method 
was simple and convenient for detecting cholesterol in its crystal- 
line state. True fats and fatty acids are isotrophic.” When the 
Nicol prisms of the polarizing apparatus are crossed, the field 
appears dark, but cholesterol crystals, when present, are brightly 
illuminated against the dark background. They are seen in the 
characteristic flat rhomboid plates, often with irregular broken 
edges, The crystals, being very fragile, may be broken into frag- 
ments lacking true crystal formation. In each case reported the 
statements concerning crystals mean that characteristic shapes 
were observed, Sometimes the crystals are more readily found 
from the cheesy particles floating upon the water. Crushing of 


the crystals may be avoided by pipeting the material and placing 
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it upon the slide. In each case a smear from the washings was 
made besides smears from the discharge. If one smear was doubt- 
ful as to the presence of crystals the other was used as a check. 

The second part of the method was a cytologic examination 
from stained smears of the secretions, [rom this there was ob- 
tained a picture of the polymorphonuclear neutrophils, bacteria 
and fatty degenerated epithelial cells which were present. The 
differentiation with Giemsa stain was found very satisfactory and 
was used in most cases. 

The third part of the method was the chemical colorimetric 
examination of the secretions. The work of Elman and Taussig,'"" 
pertaining to the quantitative determination of cholesterol in the 
bile, was helpful in working out this method. The material was 
obtained for the chemical test by syringing the ear with warm 
distilled water. The discharge in aqueous solution was evaporated 
to dryness over a steam bath. After evaporation the material was 
scraped from the evaporating dish, weighed, and the residue dis- 
solved in 5 cc. of chloroform, Following this it was filtered 
through paper saturated with chloroform and treated with the 
Lieberman-Burchard test, which consisted of adding ten drops 
of glacial acetic acid and two to three drops of concentrated sul- 
phuric acid to the filtrate. In the presence of cholesterol the char- 
acteristic green color developed in two to ten minutes, varying in 
density with the amount of cholesterol. Color standards of (naph- 
tolgrun 13) dye and water were made up according to the method 
of Rejto. These corresponded to known cholesterol dilutions con- 
taining .007 mg. to 10 mg. of cholesterol. Then, knowing the 
weight of the material tested, and after matching the resulting 
color reaction with the corresponding solution of dye, the per- 
centage of cholesterol in the specimen could be quickly and quite 
accurately calculated. 

Tables were made to explain the cases and materials examined 
for cholesterol content and cytology. The first indicates the 
groups of cases of which aural and nasal secretions were investi- 
gated. The ear cases include only those in which a complete 
examination of the discharge and washings could be made. It 
was not advisable in every case to wash the ear. The information 


includes the age range of the cases, the duration range of the 
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disease, the number of cases in which cholesterol crystals were 
present or absent, the range of the amounts of material examined, 
the average chemical percentage of cholesterol and the cytology. 
The tables are not a basis for comparison of cholesterol amounts 
hetween groups of cases, since the same amount of material has 
not been examined in each case. The quantities dealt with in ear 
suppurations are very minute and there is not the same opportu- 
nity for the cholesterol to get into the ear discharge in each case. 
It is interesting, however, to note the conditions that gave strong 
chemical cholesterol reactions and where the crystals were found. 
Chemical reactions of 1 per cent and above are strong according 
to the colorimetric method. Those below 1 per cent are consid- 
ered weak. Strong reactions occurred along with the finding of 
characteristic cholesterol crystals in cases of acute suppurative 
otitis media and external otitis, without perforation of the drum, as 
well as in those of chronic suppurative otitis media. One case of 
chronic maxillary sinusitis showed crystals in the secretion. None 
were found in the acute cases of maxillary sinusitis. Both sinusitic 


groups give a strong reaction chemically for cholesterol, showing 

















Aural and Nasal Secreticns Cholesterol Content and Cytolegy 
Causes | | | orl | 
| Range of | Duration jCry stals Amount of Av. Chem. | Cytology 
| Ages Material Y Choles 
| | 
| | - + . 
external |) 5 yrs.-| 2 wks.- 1-++ | 13- 40 ng 1.5 ' Patty deg. epith., mu- 
Otitis (2) | 28 yre. [EP ¥r. E--t cus, bacteria, 
| = . 
Chr. Sup. 1-57 9 mo.- 14-+-+]| .6- 95 mg. PP | 22-Fatty deg. epith. 
Otitis Vrs, 20 vrs 7-+ 2-neg. | 1-Many eosinophils. 
Media (26) 5-neg. All - Polys, bacteria, 
| mucus, 
| = 
Acute Sup. 4 mo. | 2 davs- 1-++] .6- 14 mg. | 2:46 1-Fattyv deg. epith. 
Otitis Media 20 yrs. | 6 wks. 3-4 | 3-neg. | All - Numerous polys, 
(9) 5-neg. } mucus, bacteria, 
} 
Chr. Maxillary} 22 yrs.-| 2 mo.- 1--+ 10-880 mg. | 1.09 | Little or ne. fatty 
Sinusitis (12) | 57 yrs. |'G yrs. | 11-neg.} 2-neg. deg. epith. Numerous 
| polys, bacteria, mu- 
cus, eosin. 
| 
} 
Acute Maxil’y | 38 yrs.-| 3 days-| All- 136.8- 7.20 | Neg. fatty deg. epith. 
Sinusitis (6) 65 yrs. 1 mo neg 607.2 meg. | Very many polys, 
| | mucus, bacteria, 
} | eosinophils. 
Table: + Positive. ++ Strongly Positive. 


Chemical reaction of 1 and above—Strong. 








488 IL. WALLACE DEAN, JR., AND MARIAN G. PFINGSTEN, 


that these secretions contain more amorphous cholesterol than 
crystalline. 

The cytology presents many variations in respect to the fatty 
epithelial degeneration and epithelial cell forms, also in respect 
to the number and condition of neutrophils, the amount of bac- 
teria and mucus. Fatty degenerated epithelium is found very fre- 
quently in most chronic ear suppurations. It is sometimes found 
also in the secretion from acute otitis media and external otitis. 
In cases of chronic and acute maxillary sinusitis epithelial cells 
are found, but they are scarcely ever accompanied by fatty de- 


generation such as is seen in ear smears, With extensive fatty 

















Kig. 1. Cholesterol crystals in normal cerumen 


degeneration there is commonly found much squamous epithelium 
consisting of polygonal flat cells, either with a small oval nucleus 
or non-nucleated. In most chronic and acute ear discharges there 
are also a number of round epithelial cells whose nuclei are two 
to three times larger than the squamous cell nuclei when they are 
present. The nuclei of the round eipthelial cell are more spherical 
with one or two nucleoli and numerous vacuoles. They have a 
densely staining reddish purple granular chromatic network. The 
cytoplasm usually contains fine red granules with Giemsa stain. 
It is quite often of a darker bluish gray and smaller in amount 


than that of the squamous cell. There are considerable variations 
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as to the size, shape and appearance of these cells. To a large 
extent this must be due to the constant regenerative process that 
the cells undergo in pathologic conditions. The cells when exam- 
ined by the smear method may be easily distorted and are observed 
under conditions very foreign to their individual surroundings. 
At this time it is not possible to draw any conclusions concerning 
the significance of the types of epithelial cells found in discharges 
or from which region they come. What the actual association 
of the crystal formation to the fatty degenerated epithelial cells 
may be is not known. In one case of acute otitis media crystals 
were found after the ear had been draining twelve days, but there 
was very little fatty degeneration. One month later it was well 
and dry. Another case of chronic otorrhea presented an unusual 
picture. At mastoidectomy the cavity was seen to be black and 
filled with opaque glistening fluid. Numerous cholesterol crystals 
were present, but there were no cells or fatty degeneration. The 
material chemically was strongly positive for cholesterol. On the 
other hand, there must be some close relationship of the crystal 
to the lipoid decomposition, At times when the fatty degeneration 
was pronounced a crystal was found to lie directly within a fat 
globule. The squamous cells are often seen surrounded by fat, 
or within fat globules. How much of the lipoid substance is the 
result of cellular disintegration and how much is possibly con- 
veyed to the cells from other sources remains to be investigated. 
The cellular functions are very closely linked to the pathologic 
process and the complex metabolic mechanism may be easily dis- 
turbed. Polymorphonuclear neutrophils are prevalent, often show- 
ing more degenerated forms in the chronic discharge. The acute 
secretions show more lymphocytes and monocytes. There has 
been one case of chronic otorrhea in which an increase of eosino- 
phils was noted in the discharge on one day. The patient had 
some allergic symptoms, but nasal smears never showed eosino- 
phils. Bacteria and mucus are practically always present in vary- 
ing amounts on the smears. Bacteria were merely identified and 
observed. 

The second table shows the miscellaneous material examined 
for cholesterol content and cytology. The presence of crystals, 


the amount of material examined, the chemical percentage of 
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cholesterol and the cytology are indicated. It was interesting to 
find that an abundant number of cholesterol crystals was present 
in repeated smears of absolutely normal cerumen from cases with- 
out previous history of ear trouble. They are the characteristic 
crystals. The material when tested chemically gave a strikingly pos- 


itive cholesterol reaction, more positive than material from known 
TABLE II. 


Miscellancous Material Cholesterol Content and Cytology 


Material Crystals Amount) |Clom. % of Cytology 
Cholesterol 


Normal ear +- + 10 mg. 30, Squamous epithelium, bac- 

cerumen teria. 

Cholesteatoma ae 10 meg. 20, Fatty degenerated epitheli- 
um, numerous polys, bac- 
teria. 

Tonsil 4 52 meg. 9.2 Much epithelium, few polys, 
Iyvmphocytes, bacteria, mu- 
cus. 

Tonsil abscess + 116 meg. 8.6 Degenerated epithelium, nu- 


merous polys, bacteria, 


Dental root Neg. 119 mg. 6.6 fpithelium, numerous polys, 

cyst Iyvmphocytes, monocytes, 
mucus. 

Cervical Neg. 100 meg. 10, | Vegenerated epithelium, nu- 

abscess merous polys, much mucus. 
| 

Sebaceous Neg. 113 meg. Neg. Very many fat globules, no 
cyst cells. 

Submanxiliary Neg. 552 meg. 001 Moderate number epitheli:nl 
cyst cells, mucus, 

Granulation 4 6 me. 6 Few epithelial cells, bac- 
tissue from teria, mucus. 


mastoid 


Polyp and thin Neg. 7’ my ari) ccasional deg. ciliated epi- 
lining from thelial cell, bacteria, mu- 
Caldwell- Luc cus, many R. B. cells. 

Table: + Positive. ++ Strongly Positive. 
Chemical reaction above 1—Strong. Below 1—Weak. 


cholesteatoma. In 10 mg. of cerumen there was 10 per cent more 
cholesterol than in 10 mg. of cholesteatoma. Since cholesterol 
crystals are very fragile, it was essential to make the smears of 
cerumen carefully and immediately upon removal from the ear. 
At body temperature the substance smears thinly upon the slide. 


If allowed to dry before smears are made the substance appears 
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as refractile débris. With drying the crystals become only partially 
refractive and distorted in shape. Tonsil material showed crystals 
and a strong chemical reaction, Granulation tissue from the mas- 
toid gave a weakly positive chemical reaction with a few crystals. 
A dental root cyst and cervical abscess were strongly positive for 
amorphous cholesterol and negative for crystals. Submaxillary 
cyst fluid and sinus lining were weakly positive chemically and 
showed no crystals. .\ sebaceous cyst was found to contain no 
cholesterol. The smear showed many fat globules which were 
not refractive. There were no cells. The general cytologic picture 


of the substances may be seen from the table. 





Mig. 2. Fluid erystal of cholesterol in smear of discharge 
from chronic suppurative otitis media. 


The third table presents five cases which came to operation in 
Barnes Hospital after a study of the ear discharge was made. 
The results of the chemical tests, the presence or absence of 
crystals in the discharge and the operative findines are stated. 
The following is an abstract of the case histories : 

Case 1.—J. B., 29, white, maie. This patient complained of both 
ears having discharged intermittently since childhood. Since the 
age of 15 the discharge had been less frequent and usually brought 
on by an upper respiratory infection, The hearing was markedly 


diminished in both ears. Pain was not a symptom. The right ear 
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discharged more than the left. The discharge from each ear was 
very foul smelling. Both membrana tympani were perforated. 
X-rays of the mastoids revealed sclerotic bone. Ear washings and 
smears showed a strong positive chemical reaction for cholesterol 
plus the finding of crystals on the right. The discharge from the 
left ear gave a weak chemical reaction and no crystals were found 
in the smears. When a radical mastoid operation was performed 
on the right a cholesteatoma was found. 

Case 2.—P. K., 2%, white, female. This patient had discharg- 
ing ears following measles one-half year before admission. The 
patient was drowsy and listless, the temperature was 103, and she 
appeared acutely ill. There was marked tenderness over the right 
mastoid. Both membrana tympani were perforated. Both canals 
were filled with foul smelling pus. Chemical examination of the 
discharge from the right ear was strongly positive for cholesterol 
and crystals were found on that side. A radical mastoid operation 
was performed on the right and a cholesteatoma was found. The 
patient's condition began to improve but she was discharged under 
protest before the ear was dry. Two months later the patient was 
admitted again. At this time the left ear was discharging a thick 
yellow pus. The mastoid wound on the right was full of granu- 
lation tissue obstructing drainage and the right canal was full 
of pus. The ear discharge was again examined and at this time 
the discharge from the left ear was strongly positive for choles- 
terol and crystals were found. A radical operation was performed 
on the left side and a cholesteatoma was found. 

Case 3.—E. N., 20, white, female. This patient had had scarlet 
fever at the age of 4, complicated by otitis media on the right 
side. Since that time the patient had had colds every winter and 
with each cold the right ear discharged. Four years before admis- 
sion the patient had an upper respiratory infection complicated 
with nephritis. The nephritis persisted, the hearing became very 
low in the right ear, and the discharge from the right ear became 
more profuse and foul smelling. On admission there was marked 
tenderness over the right mastoid, sagging of the posterior supe- 
rior canal wall and perforation of the right membrana tympani 
with pus in the canal. At this time chemical examination was not 


carried out but smears were made and crystals were found on the 
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left. None were found on the right. When a right radical opera- 
tion was performed there was found to be much pus under press- 
ure in the antrum along with a huge cholesteatoma. 

Case 4.—V. S., 11, white, male. Five years prior to admission 
the patient had an attack of scarlet fever complicated by acute 
otitis media left. The left ear discharged continuously and the 
discharge took on a foul odor. The hearing on the left became 
progressively poorer. Six months before admission the right ear 
became painful and discharged. The discharge was intermittent 
up to the time of admission. Smears of the ear discharge showed 
crystals on the right side but none on the left. The ear washings 
were strongly positive on the right and negative on the left. 
Because of the clinical findings a left mastoid operation was per- 
formed and a cholesteatoma was found on that side. 

Case 5.—R. E., 10, white, female. This patient gave a history 
of having had a discharging left ear for three years. The dis- 
charge had become foul smelling. The left membrana tympani 
was scarred and there was granulation tissue in the external canal. 
X-rays showed evidence of change in the mastoid bone on the left. 
Cholesterol crystals were found in the smears from the left ear 
and the chemical test was strongly positive on the left side. A 
radical mastoid operation was performed on the left and no ev1- 
dence of cholesteatoma was found. 

In Table 3 it can be seen that in two cases only were the opera- 
tive findings in agreement with the laboratory tests. Since in 
case 2, the positive reaction and crystals were present, in first 
the right ear and later the left, and the cholesteatoma on the right 
was found at the second operation three months later, we can 
say that the laboratory findings were borne out at operation. In 
cases 3 and 4 not only were cholesteatomas found on the side 
which gave no laboratory evidence of their presence but the ear 
which presented no symptoms had crystals (case 3) or both 
crystals and a strong chemical reaction (case 4). In case 5 both 
clinical and laboratory findings indicated the presence of choles- 
teatoma but none was found at operation. 

The inconstant results obtained from these cases can be ex- 
plained from the previously stated findings which showed much 


cholesterol to be present in cerumen, pus from maxillary sinusitis, 
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TABLE III. 


| 
Case Chemical Test Crystals | Operative Findings 
1. Rt. positive Present | Rt., radical mastoidectomy. 
Lt. negative Absent Cholesteatoma found in antrum 
2 Rt. positive Present | Rt. and It., mastoidectomy. In both 
Lt. negative Absent instances cholesteatoma. 
Rt. not tested Absent Rt., radical mastoidectomy. Pus 
Lt. not tested Present under pressure and cholesteatoma. 
4 Rt. positive Present Lt., radical mastoidectomy. 
Lt. negative Absent | Cholesteatoma found. 
a Rt. negative Absent Lt., radical mastoidectomy. No evi- 
Lt. positive Present dence of cholesteatoma. 


secretions of acute otitis media and external otitis. Cholesterol 
is not peculiar to cholesteatoma. It occurs in large amounts in the 
stratified squamous epithelium of the skin which, incidentally, is 
its source in the cholesteatoma of the middle ear. 

Cholesterol is also evident in the secretions of infected ears, 
sinuses and cerumen in the form of liquid crystals. These have 
heen seen in chronic and acute cases. They have also been identi- 
fied in‘normal nasal secretion. These crystals are seen only with 
the polarizing microscope. They appear as small luminous spheres 
with a black maltese cross superimposed on each one. The phe 
nomenon is caused by a mollecular formation of cholesterol esters 
that takes place in a liquid medium. Experimentally the crystals 
may be observed under the polarizing microscope by placing a 
minute bit of commercial cholesterol on a slide in a drop of cold 
alcohol. Cholesterol is only partially soluble in cold alcohol. If 
placed in chloroform it is in solution before the fluid crystals can 
be actually observed. The maltese crosses are the result of inter- 
ference lines of light rays passing through the crystals. (lig. 2.) 
Nothing can be said of the significance of these crystals except 
that their presence indicates the presence of cholesterol. 

The high cholesterol content of sebum, the epithelium of the 
skin, and pus explains the finding of cholesterol in the ear canal 
in the absence of cholesteatoma. How could a cholesteatoma be 
present in the middle ear without any cholesterol being found in 


the external canal? The prime factor in the pathogenesis of mas 


toiditis is lack of drainage. In the earlier stages drainage from 
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the mastoid cells to the middle ear may be prevented by edema 
of the isthmus of the antrum. Later edema closes the intercom- 
munication of the mastoid cells. In case 3 a large cholesteatoma 
and pus under pressure were found in the antrum and there had 
been no cholesterol in the external canal. It is evident that there 
was not adequate drainage or the pus in the antrum would have 
escaped and would not have been inclosed in the antrum in spite 
of the increased pressure. There must be many cases in which 
the decomposition products of the cholesteatoma are hindered 
from reaching the external canal by such a mechanism. Further- 





Fig. 3. Typical cholcsierol crysvat in smear trom 
discharge of chronic suppurative otitis media. 


more, cholesteatomas do not always grow down into the antrum. 
Often they grow up and back in the region of the posterior and 
middle cranial fossze. In such cases they would be even less likely 
to drain to the outside. 

It seems evident that the finding of cholesterol crystals in the 
ear discharge and the determination of cholesterol in the ear 
washings by means of the Lieberman-Burchard reaction have little 
or no value as diagnosing the presence of cholesteatoma of the 
middle ear. Since this work was started, Mygind"' published the 
statement that he had tried to prove the existence of cholestea- 


toma by chemical examination of the ear discharge without any 
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result, as evident cholesteatoma in large quantities gave a negative 
reaction. It even seems questionable that these methods bear much 
weight when used in conjunction with a careful clinical study of 
symptoms and signs, because, in the event of questionable clinical 
evidence, the laboratory findings might swing the diagnosis the 
wrong way. Nothing but confusion would be gained by the use 
of more delicate tests than those now used. Perhaps some method 
will be devised by which material to be tested can be taken from 
the middle ear without taking with it any normal cholesterol- 
containing tissue or secretion. Even carbontetrachloride in wash- 
ing out the ear enhances the release of cholesterol from the skin 
and ear wax as well as from the cholesteatoma. Until some better 
method is devised it would be safer to depend on the valuation of 
clinical symptoms and signs alone in making a diagnosis of 


cholesteatoma. 
SUMMARY. 


1. Definite cholesterol crystals and fatty degenerated epithelium 
are not alone diagnostic of cholesteatoma. 

2. A chemical test such as has been employed cannot be used 
to accurately diagnose cholesteatoma. 

3. Normal cerumen contains more amorphous and crystalline 
cholesterol than cholesteatoma. 

4. Characteristic cholesterol crystals and positive chemical test 
are found in acute otitis media and external otitis as well as 
chronic otitis media. 

5. One case of chronic otitis media showed an increase of eosin- 
ophils in the ear discharge. 

6. Acute and chronic maxillary secretions contain more amor- 


phous cholesterol than crystalline. 
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XXXYV. 


AGRANULOCYTOSIS WITH MASTOIDITIS: REPORT 
OF A CASE.* 


Jj. CLARENCE Suarp, M. D., ANp A. H. Cocuran, Jr., M. D., 
New York. 


Medical literature of recent months has contained many ref- 
erences to a comparatively new disease entity known as agranulo- 
cytosis. The main feature of this affection is the disappearance 
of the granular cells from the blood picture, accompanied with 
or soon followed by a severe infection which frequently termi- 
nates fatally. This acute attack has so often manifested itself in 
the form of an angina that the name agranulocytic angina was 
first used to designate it. In the main these attacks have been 
sudden in onset and fatal, regardless of treatment. Later writers 
have considered the condition a symptom rather than a disease 
entity describing acute and chronic stages, also recurrent fatal 
and recovery cases under the title granulopenia. 

It is a serious disease, whether old or new, and is very rare, 
inasmuch as only three cases have been recorded as such in the 
history of the Manhattan Eye, Ear and Throat Hospital. 

The following case was an agranulocytosis without angina but 
with infection from an acute mastoiditis. 

History: J. T., male, age 7 years, was admitted to the ear 
service of Dr. Edmund P. Fowler, at the Manhattan Eye, Ear 
and Throat Hospital, July 3, 1931, complaining of pain in the left 
ear. Examination showed a slight thin discharge. He returned 
five days later, very ill, and was admitted to the ward for a sim- 
ple mastoid operation. 

July 8. Physical: A poorly nourished and pale looking boy. 
Rectal temperature, 104.6. Throat and tonsils not involved. Cer- 
vical, axillary, inguinal and epitrochlear lymph nodes were 
palpable but not unusually large. Spleen edge felt. Right ear 


*Read before the New York Otological Society, March 8, 1932. 
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negative. Purulent discharge in the left ear and definite mastoid 
tenderness. A blood count and X-ray of mastoid was ordered. 

July 9. Laboratory report: Blood count on admission, R. B. 
C., 2,880,000; W. B. C., 875; lymphocytes, 100 per cent; polys, 
none. Kahn and Wassermann negative. Urinalysis negative. 
Slept soundly with harsh breathing. Takes fluids well. Slept 
most of daytime. Transfusion 350 cc. Chill lasting fifteen min- 
utes. Drinks large quantities of water. Slightly cyanotic. VPer- 
spires freely. Temperature, 102, 103, 101. 

July 10. Restless with perspiration. Drowsy. Frequent sigh- 
ing. Itching urticaria. “Temperature 101, 102.6. 

July 10. X-ray report. Mastoids: The right mastoid is scle- 
rotic and no cell structure showing. The region between the knee 
and the antrum is filled with dense organized tissue. There seems 
to be no bone change. The left mastoid is fairly large and cel- 
lular. The cells extend into the squamous but not into the 
zygoma. The cells contain some granulations but contain no bone 
change. 

Because of the surprising blood picture, operation on the mas 
toid was delayed for four days. 

July 11. Clinical Notes of Operation: ‘The mastoid cortex ap- 
peared unusually white and was removed with gouge. Bone very 
thick and white. Pieces saved for laboratory examination. .\ 
few drops of thick pus was found in the antrum and the posterior 
groove was filled with soft tissue. Cells over sinus soft. The 
mastoid wound was left open and loosely packed. Culture of pus 
and soft tissue sent to laboratory. (ood reaction. Moans and 
tosses about in bed. Irritable. Picks at dressing. Temperature 
103, 103. 

July 12. Irritable and restless. Temperature 103. 

July 13. Slept all morning. Refuses nourishment. Left eye 
swollen, Perspiring freely. Transfusion 360 ec. Chill ten min- 
utes. Face also swollen. Sighing and moaning. Temperature 102. 

July 15. 375 milligrams of adenin were given. Apparently no 
reaction. Conditions improved. Plays with toys and soon out of 
bed, playing with the other children, appetite improving im- 
mensely at times. Transfusions given at intervals, with average 


reactions. (seneral diet and cod liver oil. Temperature began to 
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approach the normal. Repeated blood transfusions. Mastoid 
wound not healing normally and there is a very foul odor. At 
the end of six weeks the wound posteriorly is still open, but be- 
ginning to heal; the foul odor is still present. Throat remains 
normal. 

July 20. Laboratory report of culture from mastoid; Growth 
shows pneumococcus type IV. 

August 18. X-ray report: “The bones of the extremities show 
no abnormality. Certainly I see nothing that looks like an osteo- 
myelitis or any epiphyseal abnormality.”—Dr. Spillman, Roent- 
genologist. 

August 19. The sudden drop of the white count from 4,200 to 
2,600 led us to give him another transfusion of 360 cc. Tempera- 
ture 99 before transfusion; then a reaction and chill and tem- 
perature 103 back to 98. 

August 20. No clinical symptoms. Temperature 99, 102, 99; 
4,820,000 R. B. C.; 3,000 W. B. C.; 38 per cent polys. 

August 22. Another sudden change in the blood picture from 
3,000 W. B. C. to 2,400, and 4 per cent polys, but without any 
appreciable symptoms. Seems drowsy, but does not complain. 

August 23. Transfusion 600 cc. After transfusion pulse very 
weak. Body hot. Urticaria over neck and mastoid. Patient in 
chill. Edema of eyelids and face. Prostrate and stuporous. 
Seems irrational, but answers questions after urging. Tempera- 
ture 106.6. Urticaria disappearing. Pulse and respirations rapid. 
Complains of pain in throat, but oropharynx is not red or in- 
volved with anything except edema, probably extending from 
edema of neck, face and eyelids. 

August 25, 11 A. M. The edema of the face is subsiding and 
he looks better. Some pain in the right ear. There is a slight 
blush on the drum. Pharynx inflamed and a white squamous 
patch is adherent to the left tonsil. This may be the precursor 
to the angina which heralds the approach of death. Cultures 
ordered from tonsil. The temperature since the 22nd has ranged 
from 104 to 105. 

The wound is dry and covered throughout with a greenish 
membrane. Foul odor more marked. It looks like diphtheria. 


Cultures made from the squamous patch on the left tonsil and 
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from membrane. Throat sore with partial loss of voice. Thirty 
thousand units of diphtheria antitoxin given. 

Culture from left tonsil and mastoid wound proves to be diph- 
theroid bacilli. 

August 26. The membrane on the tonsil is thicker, edges up- 
curled. The membrane is extending into the larynx. Condition 
is worse. Patient irrational and very restless. Breathing labored 
and noisy. Appears dyspneic but no chest retraction, The glottis 
is beefy red, swollen and appears to have patches of membrane, 
which probably causes the laryngeal stridor. Some of the above 
may be reactionary from the 5 milligrams of adenin administered 
this afternoon. Temperature 104, pulse 140, respirations 36. 

August 27. Patient died at 5:10 A. M., apparently a suffocation 
death, 51 days after the onset of the middle ear suppuration. 


BLOOD EXAMINATIONS. 


Date HB. RBC. WBC. Poly SL LL 
Juiy &% % % % Platelets 
9 60 2,880,000 875 0 .. 100 
10 60 3,000,000 900 O 3. 100 Trans. 350 ec. 
11 65 3,840,000 1300 e. ae 92 50,000 Operation today, 7/13 trans. 
360 Ce. 
14 60 3,610,000 1400 ®- <x 94 
15 60 38,170,000 1200 Oy 4 100 170,000 
16 1650 @ . 100 
17 60 3,720,000 1800 - 2% 100 «90,000 Before transfusion, 8 hrs. 
after transfusion 330 ec. 
47 0 SO 
18 1000 25... 75 
19 65 3,620,000 2100 16 . 84 100,000 
20 65 3,870.000 2000 24. .. 76 
22 60 3,930,000 1950 18 as S2 110.000 
23 60 3,860,000 2750 24 76 100.000 
24 60 3,930,000 2000 30 : 70 110,000 Trans./350 ee. 
25 70 4,680,000 1800 24 . 76 90,000 
26 65 4,860,000 2750 36. 64 110.000 
27 60 4,790,000 2750 34... 66 
Aug 
1 60 2,820,000 6900 56 44 
10 5800 60 : 10 
20 60 4,820,000 3000 38. 62 
22 2400 4 96 
22 2850 5 79 16 8/19 Trans./360 ce. 
23 60 3,760 000 1800 0 100 sefore Trans. 600 ce. 
24 60 4,790,000 1000 0 .. 100 
25 1000 0 100 
26 62 3,720,000 980 .. 80 20 
27 Death 


AUTOPSY REPORT. 


The abdominal contents were dry and normal looking. The 
liver appeared somewhat congested. The spleen was congested 
and the left kidney large, hard and slightly nodular. The vermi- 
form appendix had a walled-off abscess at the tip. On cutting 
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across the pelvis of the kidney a small amount of cloudy fluid 
was obtained (pus). Section was taken of the liver, spleen, pan- 
creas. Kidneys saved, also appendix and suprarenal gland. 

Chest cavity appears normal, except for the left lung, which 
had adhesions posterior. All viscera of chest, including thyroid 
and thymus, were removed. The pericardium was opened and 
drained of its fluid. The heart was then bathed with a solution 
of formalin and about 2 cc. of blood was withdrawn for blood 
culture. 

The larynx was removed in toto with a portion of the tongue 
and epiglottis. Section of the left tonsil was removed. The epi- 
glottis was edematous, ulcerated extending down into the larynx. 
The cervical gland was saved. The femur was then exposed and 
a section of bone with marrow included was chiseled away from 
its anterior surface. 

Several sections of ribs and cartilages were saved when remov- 


ing the sternal plate. The brain was not disturbed. 
MICROSCOPIC FINDINGS. 


The liver shows perilobular necrosis and marked mononuclear 
reaction in the hepatic trinities. The liver cells are swollen and 
granular, the endothelial elements show hemoisiderin pigment. 
There is quite an extensive hepatitis and early cirrhosis. The 
lungs show some congestion and edema with areas of polynuclear 
reaction. Pancreas shows autolysis and congestion. The spleen 
is engorged, pigmented and the endothelial elements are increased 
and contain pigment. The tonsils are hyperplastic and show sev- 
eral necrotic areas with bacteria. There is marked engorgement 
of the vessels with endothelial hyperplasia but very few polynu- 
clear leucocytes are present. In several areas colonies of cocci 
and mixed bacteria are noted in the lymphoid tissue. Mesenteric 
lymph nodes show congestion and marked hyperplasia of the 
endothelial elements with a few giant cells. 

The bone marrow from the ribs and head of the femur reveal 
marked sinus congestion and numerous cellular elements consist- 


ing of megakaryocytes, monocular cells. Some myelocytes and 


myeloblasts but no polymorphonuclear leucocytes are evident. 
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The appendix shows atrophy and ulceration of the mucosa with 
a distinct area of necrosis. There is some mononuclear inflamma- 
tory reaction in the muscular coats in the region of the necrotic 
area. Adrenals are not abnormal. Thyroid shows increased col- 
loid and slight cellular hyperplasia. Kidney shows glomerular 
swelling, tubular degeneration and areas of marked mononuclear 
cellular reaction in the stroma. Microscopically there is present 
an acute hepatitis, infected and necrotic tonsils, catarrhal appen- 
dicitis and acute nephritis. 
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SOME UNUSUAL NEURO-OTOLOGIC CASES.* 
S. L. SHapiro, M. D., 
CHICAGO. 


The cases presented here are of interest from two standpoints: 
on one hand, they illustrate a number of diagnostic and medico- 
legal problems in the field of neuro-otology; on the other, they 
touch upon some important questions regarding the function and 
central connections of the eighth nerve. The discussion of these 
two phases is closely allied to the researches of Magnus, Rade- 
maker, Wodak, Fischer, Kobrak and others, whose work has 
greatly modified the earlier conceptions of the labyrinth, taught 
by Barany and his followers. It is my intention, in the following 
pages, to consider the relationship of some of these recent con- 
tributions to the clinical findings in each case, as well as their 
application to certain general problems in cochlear and vestibular 
symptomatology. 

HY PERALGESIA ACUSTICA, 


My first case is that of a man, aged 41, who consulted me, over 
a year ago, with the complaint of pain in both ears, especially 
the right, on exposure to noise. When this exposure continued for 
an hour or more, the pain went to the top of his head; if it lasted 
still longer and the noise was loud, he also became very dizzy. 
The dizziness was identified by him subsequently as being similar 
to that produced by vestibular tests. His symptoms first became 
manifest while he was in the navy during some sham battles in 
June, 1917, but did not trouble him excessively until 1925, when he 
took a job as locomotive inspector. He stated that many times while 
working on an engine the earache and dizziness from the sur- 
rounding noise became so severe that he almost fell off. He had 
to leave this job and go to the country, where he was fairly com- 
fortable, but as soon as he returned to the city his trouble re- 


*Presented before the Chicago Laryngological and Otological ‘Society. 
From the Department of Otolaryngology of the University of Illinois 
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curred. At present he is much restricted in his occupation, as he 
experiences pain from the noise of the street car or elevated road 
while in the business section of the city; even the constant sound 
of a vacuum cleaner or the ticking of a clock have this effect. 
He can overcome his trouble to some extent by stuffing his ears 
with cotton, but is naturally limited in using this means during his 
working hours. 

About two months prior to the onset of his trouble he contracted 
a bilateral ear infection, which cleared up after several days. Since 
that time the right ear has discharged for a few days on three or 
four occasions. He has had no other ailments of any kind. 

My examination of the nose and throat was negative. Inspec- 
tion of the tympanic membranes revealed bilateral impairment of 
the light reflex, retraction and degenerative changes but no per- 
foration, The hearing tests indicated an advanced inner ear im- 
pairment. The whispered voice was perceived at six feet with 
the right ear and eight feet with the left; bone conduction was 
much shortened, Weber not lateralized, Rinne short positive in 
ach ear and perception for high tones as indicated by both the 
c-4 fork and the monochord much reduced. 

There was no spontaneous nystagmus or past-pointing. Rota- 
tion tests with the head 30° forward and the caloric test for both 
vertical and horizontal canals gave normal results for nystagmus, 
vertigo and past-pointing but indicated some hypersensitiveness 
of the vasomotor responses. 

A test of the latent period required for the production of pain 
in the ears by means of the Barany noise apparatus showed 20 
sec. for the right ear and 7 sec. for the left. In order to see wheth- 
er or not the vestibulo-ocular responses could be influenced by 
means of noise, the following tests were made 33 

10 cc. of water at 15° C. in the right ear produced in 23 sec. 
2° Hor. Rot. Nyst. to left for 85 sec. 

10 cc. of water at 15° C. in the left ear produced in 17 sec. 
2° Hor. Rot. Nyst. to right for 96 sec, 

These tests were made after the patient had been seated in my 
office for some time and stated that he was free from pain. Ten 
days later the right ear alone was tested in the same manner after 
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the patient had just come from a long street car ride and was 
complaining of severe pain in his ears, especially the right. At 
this time the result was: 

Rt. ear at once a 2° Hor. Rot. Nyst. to left lasting 100 sec. 

()n another occasion the amount of current required to produce 
a 2° nystagmus with the galvanic test before and after applying 
the Barany noise apparatus to the right ear (unilateral test with 
the cathode on the tragus and the anode on the opposite wrist) 
was measured and found to be 4 m.a. less after pain was induced 
by this method. 

A few days after the first visit the patient was referred to Dr. 
Alfred Solomon for a neuropsychiatric examination and_ pro- 
nounced entirely normal from this standpoint; | might add that 
during my observation of this man, which lasted for over a year, 
he at no time showed any neurasthenic or psychic manifestations. 
A general physical examination by Dr. Pilot was likewise nega- 
tive. Some nonspecific protein therapy administered by Dr. Pilot 
appeared to cause slight improvement for a time, but at present 
the patient states that his trouble is just as bad as ever. 

Comment: The symptom complex illustrated by this man—pain 
and vertigo of a severe type as a result of noise—has not received 
a great deal of attention in medical literature. It is common ex- 
perience that certain high-pitched sounds produce a disagreeable 
sensation akin to pain even in normal individuals, but a disability 
of the type encountered here is quite rare. Urbantschitsch,? who 
became interested in this condition many years ago, recently sum- 
marized his experiences as well as those of the older otologists. 
He observed that the pain often occurred in people with dimin- 
ished hearing; in fact, the most disagreeable tones seemed to 
be those at the limit of auditory perception. Hyperalgesia in 
response to certain tones, however, seems to be more characteristic 
of early cases than the type portrayed above. The condition has 
been noted in the tabetics* and also in normal individuals whose 
auditory mechanism has been subjected to unusual demands.' 





Peyser® definitely states that it may follow acoustic trauma—a 
point of some medico-legal importance. It is worth recalling in 


this connection that I was able to demonstrate objectively, by 


means of the caloric and galvanic tests, an increased susceptibility 











SOME UNUSUAL NEURO-OTOLOGIC CASES. 507 


to stimulation on the part of the vestibular apparatus following 
exposure to noise. 

An attempt to furnish a basis for the symptoms in my case 
must take into consideration two factors: (a) what is known or 
reasonably supposed regarding the relationships of the cochlear 
with the vestibular and trigeminal nerves; and (b) the nature of 
hyperalgesia acustica as manifested in this patient. 

With reference to the three nerves mentioned, it may be stated 
at the outset that no center common to all is known lower than 
the optic thalamus. A close relationship exists between the sen- 
sory supply of the middle ear and the trigeminal nerve through 
the tympanic plexus and the otic ganglion, causing referred 
otalgias and neuralgias as a result of various irritations. No con- 
nection, however, has ever been demonstrated between the cochlea 
or any part of the auditory pathways in the brain stem and the 
trigeminal fibers, and it is therefore not conceivable on anatomic 
grounds how sound may give rise to pain except through the aid 
of a subcortical or cortical mechanism, The vestibular nerve, 
although biologically closely allied to the cochlear, is generally 
considered to be completely separated from the latter. Winkler,* 
however, traced cochlear fibers to Deiter’s nucleus as well as 
vestibular connections with the second cochlear neurone—an 
observation which has been corroborated by Schepman* and 
Wallenberg.’ Kobrak,* on purely hypothetical grounds, postu- 
lated a connection between the medial (n. triangularis) vestibular 
nucleus and the superior olive of the cochlear pathway in order 
to account for the supposed vestibular control of the muscles of 
accommodation in the middle ear (mm. stapedius and tensor tym- 
pani). The higher relationships of these two branches of the 
eighth nerve are probably to be found in the thalamus and tem- 
poral cortex. The thalamus, which is a very important sensory 
center, was considered by both Held" and Spitzer’ to receive 
fibers from the vestibular nuclei, presumably for the transmission 
of vertigo arising as a result of excessive stimulation. This opin- 
ion has recently received considerable support from degeneration 
experiments in brains of dogs, conducted by L. Alexander.'' The 
cortical endings of the vestibular apparatus lie, according to 
Spiegel,’* in the posterior portion of the second and third tem- 
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Fig. 1. Diagrammatic representation of the possible connections between 
the cochlear, vestibular and sensory trigeminal pathways in the brain. The 
cochlear and trigeminal (shown by dashes and dots respectively) tracts 
are taken from “The Nervous System” by Hewer and Sandes, St. Louis, 
C. V. Mosby Co., 1929; the vestibular tract (in solid black) is only partly 
shown and is based on researches by Held and Van Gehuchten. Note the 
possible or projected connections between the cochlear and. vestibular 
tracts in the medulla indicated by the Roman numerals and the common 
meeting place of all three pathways in the optic thalamus. 
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poral gyri, which would bring them in close proximity to the 
cerebral auditory area. 

The infrequency of hyperalgesia acustica as well as the fact 
that this condition is nearly always associated with some tem- 
porary or permanent abnormality of hearing suggest that we are 
dealing in these cases with a perverted sensation in the nature 
of a referred pain rather than with a normal biologic occur- 
rence. Christ,’* who studied the incidence of dental neuralgias 
as the result of a given sound, considered the cerebrum indispen- 
sable to the production of the pain in these cases because of the 
selective character of the tone required. My observation of the 
patient under discussion leads me to similar conclusions, although 
for reasons which are somewhat different. The latent interval 
required for the manifestation of the pain, as noted by the use 
of the Barany noise machine, and the much greater period needed 
to bring on vertigo, as well as the gradual increase in these symp- 
toms under auditory stimulation, clearly point to perception or 
some quality akin to it as essential to the production of these 
symptoms. All these considerations lead to what has already been 
suggested by the anatomic data on hand, namely, that hyper- 
algesia acustica is an abnormal phenomenon, made possible either 
through association fibers between the various centers in the 


cerebral cortex or in the optic thalamus. 
CEREBRAL LUES COMPLICATING A HEAD INJURY. 


This report concerns a man of 51, an electrician by trade, re- 
ferred because of a complaint of severe vertigo on moving his 
head up or down, getting up in the morning or changing position 
suddenly. He states that he was in excellent health and worked 
steadily at his occupaticn, which required climbing on scaffolds 
and platforms until May 23, 1930. On that day he fell from a 
platform on some ladders when these were knocked down by a 
passing automobile, and was rendered unconscious. He does not 
recall anything more for the next five weeks, when he found him- 
self in Cook County Hospital. Since the accident he suffers from 
the vertigo mentioned, has lost ambition, and occasionally has 
“fits” when he does not recall anything until he recovers con- 


sciousness. 
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Kxamination of his eyes reveals normal pupillary reflexes, ocu- 
lar movements, Visual acuity (with correction) and form fields. 
The ocular structures are negative but both fundi show patches 
of peripheral choroiditis. 

Inspection of the nose shows a sharp anterior deviation of the 
septum; the mouth, pharynx and larynx are negative; and the 
tympanic membranes are retracted. Hearing tests indicate a mod- 
erate impairment, chiefly of the inner ear type. The patient states 
that he is unable to identify odors. 

Neurologic examination by Dr. Alfred Solomon showed the 
patellar and Achilles tendon reflexes to be absent; the other find- 
ings were normal. While under Dr. Solomon's care, several 
months after his accident, the patient developed a psychosis of 
the manic type, which disappeared after a few weeks. At this 
time a diagnosis of taboparesis was made because of the above 
findings, a four plus blood Wassermann and corroborating spinal 
Huid findings. The records at Cook County Hospital substantiated 
his story regarding the accident and indicated that he had _ re- 
ceived a basal skull fracture together with a severe brain con- 
cussion. 

The vestibular examination was made over several sittings and 
gave the following results : 

Spontaneous phenomena: Nystagmus. At times there may be 
seen a sustained 1” Hor, Nyst. of a vestibular character to the 
right; this was noted on only two occasions and never on look- 
ing straight ahead. When the patient lies on his right side there 
is seen a 2” vertical nystagmus downward, of coarse amplitude, 
and exhibiting a fast and a slow component; this nystagmus per- 
sists indefinitely in the position stated and can be elicited at any 
time, being accompanied by a feeling of vertigo; occasionally 
there is interspersed a horizontal beat to the right. With the 
man in the upright position, optic or railroad nystagmus could 
be induced in all directions with a suitable apparatus, but with 
the patient lying on his right side optic nystagmus upward could 
not be elicited—i. e., the spontaneous nystagmus could not be 
suppressed by this means. 

Past-pointing: There is no past-pointing in the up and down 
or sagittal direction, but in the horizontal plane the man persist- 
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ently past-points about 3” under my finger with both hands. While 
lying on his right or left side past-pointing with the free arm 
gave the same results when the planes were considered in refer- 
ence to the long axis of the body. The drift (abweichs) reaction 


* with the 


tested, according to the method of Fischer and Wodak,' 
eyes closed and both arms straight in front, showed a drift to the 
right of 5” with the right arm and 1” with the left. There is a 
positive Romberg, which is not marked, however. 

Rotation tests: These gave approximately correct results for 
nystagmus, past-pointing and falling, although there was some 
difference in the duration of the past-rotatory nystagmus from 
each side (rotation to right 2° Hor. Nyst. to left 20 sec. ; rotation 
to left 2° Hor. Nyst. to right 27 sec.). A normal vertical nystag- 
mus up or down could be elicited by rotation with the head over 
one shoulder. 

Caloric tests: Minimal tests for indicating the comparative 
irritability of the two vestibular areas gave the following results : 

5-cc, of water at 15° C. im each ear (cold) — 
Rt. ear in 16 sec. Hor. Rot. 2° Nyst. to left lasting && sec. 

(normal ). 

Lt. ear in 5 sec. Hor. Rot. 2) Nyst. to right lasting 182 sec. 

(hypersensitive ). 

5 cc. of water 48° C. (hot) in each ear— 
Rt. ear at once Hor. Rot. 2° Nyst. to right lasting 170 see. 

(hypersensitive ). 

Lt. ear in 25 sec. Hor. Rot. 2° Nyst. to left lasting 72 sec. 

(normal). 

Past-pointing and falling were tested by means of the Barany 
douche, using water at 68° F., and found to be normal. The arm 
tonus reaction, tested according to Fischer's technic’? (50 ce. 
water, 18-20° C.), was present on each side. 

The galvanic tests for each side gave results corresponding to 
the minimal cold and hot caloric tests. When the cathode was on 
the right tragus (equal to hot water), only 1% m.a. of current 
was required to produce a 2” Hor. Rot. Nyst. to the right as 
against 9 m. a. for a corresponding 2° nystagmus to the left 
when the cathode was on the left tragus; when the current was 
reversed so that the flow was from the side being tested (anode 








512 S. L. SHAPIRO. 


on tragus) to the opposite arm, the reverse result was obtained— 
i. e., the left side was markedly hypersensitive as compared with 
the right. 

A summary of the vestibular findings is as follows: 

1. Vertigo on changing the position of the head. 

2. Positional nystagmus in a vertical direction. The 1 spon- 
taneous nystagmus seen at times is also pathologic, as will be 
shown later. 

3. Spontaneous past-pointing in the horizontal plane (indica- 
tive of inability to locate objects in the sagittal plane). 

4. Spontaneous drift reaction to the right. This has the same 
significance as a spontaneous past-pointing to the right. Accord- 
ing to Wodak," it is the more sensitive and reliable test of the 
two, which probably explains the fact that the deviation it showed 
could not be demonstrated by the spontaneous past-pointing test 
( Barany technic). 

5. A tendency (nystagmus-bereitschaft) for nystagmus to 
occur to the right. This is evidenced not only by the occasional 
spontaneous nystagmus in that direction already mentioned, but 
more especially by the results of the caloric and galvanic tests. 
It is noted that these were constant neither for the ear tested nor 
for the type of stimulus used, [or example, cold water showed 
apparent normal responses in the right ear, but hot water in the 
same ear produced a hypersensitive reaction, while a normal one 
was obtained from the left ear. The results may be expressed as 
follows: Those tests which normally produce a nystagmus to the 
right gave a hypersensitive response, while those which normally 
produce a nystagmus to the left gave a normal one. 

6. Diminished susceptibility to stimulation as indicated by ab- 
sence of pallor, nausea or sweating. This was noted after all 
forms of stimulation. 

Comment: This was a medicolegal case, in which two questions 
were at issue: (a) Is there objective evidence to corroborate the 
man’s claim of vertigo and inability to perform his former duties ? 
and (b) Is there any causal connection between his disability and 
the accident ? 

The first question can, of course, be answered at once in the 


affirmative from the character and the multiplicity of the findings. 
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As a group these are indicative of a “vestibular decompensation”'® 
(inequality between the impulses transmitted by the vestibular 
apparatus on each side) and manifestly unfit him for work re- 
quiring climbing on scatfolds and frequent change of position. 

The second question is somewhat complicated by the undoubted 
presence of luetic infection, but a consideration of all the facts 
leaves little room for uncertainty. Whether or not the underlying 
pathology responsible for the vestibular findings is of a luetic or 
purely traumatic character is of academic importance in this 
case; without entering any controversy as to the influence of a 
head injury upon the subsequent course of cerebral syphilis, it 
may be stated that if this man worked at his trade up to the time 
of the accident and the injury was of a character sufficiently 
severe to cause prolonged unconsciousness, the latter is partly or 
wholly responsible for his disability, regardless of whether the 
causative lesion is directly or indirectly due to the trauma. 

The question of localization: Analysis of the vestibular find- 
ings indicates an imbalance in two planes. In the horizontal plane 
this is manifested by the occasional 1° spontaneous horizontal 
nystagmus noted above and the nystagmus tendency to the right 
as Well as the spontaneous drift reaction to the right; in the sagit- 
tal plane this is evidenced by the occurrence of positional nys- 
tagmus downward and the deviation tendency in the same 
direction shown by the past-pointing test in the horizontal merid- 
ian. The attempt to localize the probable site of the lesion respon- 
sible for these symptoms must rest largely on a study of the 
vestibular findings themselves, as the neurologic examination, 
with the exception of the absent patellar and Achilles tendon 
reflexes, indicative of lower cord involvement, is completely nega- 
tive. Several points require consideration from this aspect. 

Are the vestibular symptoms the result of irritation or deficien- 
cy? The results of experimental stimulation in this case invaria- 
bly showed good responses from one side and hypersensitive ones 
from the other when nystagmus was used as a criterion. This 
would lead to the belief that an irritation of one side was the 
causative factor. The responses to past-pointing, falling, arm 
tonus and other vestibular manifestations of caloric or rotation 
tests are difficult to measure quantitatively and cannot be used 
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to determine this question. The fact that these could all be 
readily elicited on each side would tend to give some negative 
support to the irritation factor. 

Is the lesion peripheral or central? This man showed a mod- 
erate bilateral inner ear deafness, which might support the idea 
of a peripheral injury of the statokinetic apparatus as well. That 
such is not the case, however, is indicated by the following : 

(a) The discordance between the spontaneous phenomena 
noted. In a peripheral lesion, whether irritation or deficiency, 
there is a fundamental relationship between nystagmus and tonic 
muscular reactions, such as drift reaction or vestibular falling 
(after the caloric test), past-pointing and arm tonus reaction, 
namely, that these are always in the direction of the slow compo- 
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demonstrated by the second patient. In the horizontal plane there is a 1 
spontaneous horizontal nystagmus and “nystagmus tendency” to the right 
and spontaneous drift reaction with the outstretched arms in the same 
direction; in the vertical plane there is a spontaneous positional 2° nys- 
tagmus downward and spontaneous past poiftting in the same direction 
The central character of the symptoms is indicated by the fact that the 
deviation of the arms and the slow component of the nystagmus in each 
plane are opposed to each other instead of being in the same direction as 
in peripheral labyrinthine involvement. 
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nent of the nystagmus. In this case the deviations in both hori- 
zontal and sagittal planes are in the direction of the nystagmus— 
1. €., opposite to the slow component. 

(b) Tendency for nystagmus to occur in one direction (nystag- 
mus-bereitschaft), as previously stated, This is not simply an 
addition phenomenon, as the induced nystagmus was observed 
only in midline and the tests were made on such occasions when 
the spontaneous 1° hurizontal nystagmus noted was not present. 
Vogel," upon the basis of experiments by de Kleyn and Ver- 
steegh,'* who demonstrated this phenomenon in rabbits following 
the removal of one cerebral hemisphere, as well as from his own 
experience, considers it a sign of a central vestibular lesion. He 
is supported by Kobrak,'" who recommends that tests with mini- 
mal quantities as | have used in this case be employed instead of 
the larger quantities of water (75 cc.) indicated by Vogel. 

(c) The duration of the symptoms. The presence of spon- 
taneous vestibular phenomena for a long period (almost two years 
in this case), particularly if an irritation is assumed to be the 
cause, speaks for a central lesion. 

(d) The positional nystagmus. This phenomenon has aroused 
considerable discussion in the past few years, various theories 
being advanced as to its cause. It is not my intention to consider 
these here, but to call attention to the vertical direction of the 
nystagmus in this case, which is usually considered pathogno- 
monic of a central disturbance, although Mygind*® claims that 
positional vertical nystagmus occurs in peripheral affections as 
well. The subject is well summed up in Nylen’s recent monograph 
on positional nystagmus in brain tumors.”* 

Which structures are involved in the brain and what is the level 
and side of the lesion’ These questions are naturally more dif- 
ficult to answer than the preceding ones, but a probable reply 
can, I believe, be given in this case. The presence of a spontaneous 
nystagmus of a central type, particularly in a vertical direction, 
together with tonic muscular deviation as indicated by the drift 
and past-pointing, is fairly indicative of a posterior fossa involve- 
ment. This is to some extent supported by the lack of suscepti- 
bility to stimulation which this patient exhibited, although the 
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value of the latter finding should not be overstressed.*! The 
question of cerebellar or brain stem involvement requires some 
consideration of the spontaneous drift reaction in the horizontal 
plane and the past-pointing in the sagittal plane exhibited by this 
patient. 

The drift reaction with the cutstretched arms in the direction 
of the slow component following vestibular stimulation was noted 
by Barany** some twenty years ago, but was relegated to the back- 
ground by the past-pointing tests which were elaborated at the 
same time. From his writings it is evident that he considered 
this reaction to be of the same character as the pointing test but 
not as well suited for clinical purposes as the latter, although he 
notes that it is sometimes manifested after caloric stimulation in 
individuals who fail to past-point and vice versa (the application 
of this to spontaneous deviation is illustrated in my case). His 
explanation of both the drift reaction and past-pointing was the 
same—a voluntary impulse (in the case of the drift reaction this 
was needed to hold the arm), modified by an increase in tonus 
in the cerebellar center, stimulated through the caloric or rotation 
test applied with consequent pull upon the arms in a given direc- 
tion. There were at least four centers in the cortex of each cere- 
bellar hemisphere which entered into movements outward, inward, 
upward or downward, of the various extremities ; normally these 
balanced against each other so that no inco-ordination was mani- 
fested, but as soon as there was an increase of tonus or deficiency 
in one of the centers the balance was upset and deviation was 
noted in the pointing test. By using vestibular stimulation one 
could diagnose the degree of function of each center and conse- 
quently the presence or absence of cerebellar disease. For exam- 
ple, if a spontaneous past-pointing to the right was present in the 
right arm on the right side and a caloric test of the left ear failed 
to produce past-pointing with this arm to the left, disease of the 
inward-pointing center of the right cerebellum was present, pro- 
vided, of course, that the other labyrinthine reactions were normal. 

These teachings, which Barany has never attempted to modify, 
were attacked almost immediately, Cases began to accumulate 
in which the autopsy findings were contrary to the antemortem 


diagnosis based upon the past-pointing tests. Magnus** and Rade- 
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maker*! repeatedly proved that all the reflexes in animals, includ- 
ing compensatory movements analogous to the falling and limb 
deviation seen in man, could be produced by vestibular stimula- 
tion, even when the cerebellum had been entirely removed. Barre?° 
repeated the chilling experiments upon which [Barany largely 
based his cerebellar localization, and drew entirely different con- 
clusions. Today very few students of vestibular function accept 
Barany’s hypothesis in its original form. 


Jones,*" in this country, and some European writers** have 
considered past-pointing to be the result of the erroneous con- 
ception of the patient’s relationship to his surroundings induced 
by the vertigo—‘where there is no vertigo there is no past- 
pointing.” Dusser du Larenne** and others*” have stated the 
case against this hypothesis—the occurrence in many individuals 
of past-pointing! following vestibular stimulation where no ver- 
tigo is experienced, as well as the occurrence of spontaneous past- 
pointing without vertigo in diseases of the cerebellum. The first 
point may be ascertained by anyone who uses the minimal caloric 
tests. These ordinarily produce no vertigo, yet will induce past- 
pointing—not as marked as following the Barany douche but quite 
definite nevertheless. 

The true nature of the deviation in the so-called compensatory 
movements following vestibular irritation has been established in 
recent years by the experiments of M. H. lischer'® and Wodak."* 
Using special means to suspend the arms while stretched out in 
front of the subject they showed that under the caloric or other 
stimulation the deviation takes place entirely without the knowl- 
edge or co-operation of the patient—in other words, that it is 
essentially a dynamic reflex similar to those seen in animals. They 
proved, further, that the Barany past-pointing test is an exceed- 
ingly complex act, in which a great many factors play a part, but 
that when it is properly carried out, the chief element determining 
the past-pointing is the deviation noted inthe drift reaction. Their 
conclusion forms the basis of the modern explanation of these and 
kindred phenomena following labyrinthine stimulation. 


rom the foregoing it is seen that fundamentally neither the 
cerebellum in the sense of Barany nor the cerebrum in the sense 
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of Jones is required for the occurrence of the deviation in the 
drift and past-pointing reactions. The mechanism involved is 
probably a reflex are by way of the vestibular nuclei, the vestibulo- 
spinal tract (see Fig. 1) and the motor cells of the anterior horns 
of the spinal cord. This is not, of course, equivalent to stating 
that the cerebrum and cerebellum have no influence upon the 
movements of the extremities in the normal individual or that 
disturbance of these two organs cannot cause spontaneous drift 
reaction and past-pointing. Neither of these phenomena are specific 
labyrinthine signs. What is meant, from a practical standpoint, is 
that past-pointing anomalies (in the presence of preserved function 
of the labyrinth, either wholly or partly) cannot be considered 
a priori as indicating either cerebellar or vertigo involvement 
and that our conception of the possible causes of both spontaneous 
and experimental disturbances in the drift reaction and_past- 
pointing test must be considerably widened. Zimmerman and 
Tchenychew,*” who made an extensive study of these tests in 
brain lesions, state that they can occur in the following conditions : 
(1) Disturbances of the labyrinth; (2) direct or indirect involve- 
ment of the cerebellum ;* (3) direct or indirect involvement of 
the vestibular nuclei and tracts in the brain stem; (4) involve- 
ment of the fronto-temporo-pontine tract, either in the frontal 
or temporal cortex or lower down. 

In the case of the patient under consideration it will be seen 
from the nature of the vestibular and neurologic findings that 
only (2) and (3) require differential diagnosis. Cerebellum or 
brain stem? The authors last mentioned, as well as Barre,** be- 
lieve that the presence of other cerebellar signs, notably adiado- 
kokinesis, rebound phenomenon, ataxia of the upper (finger to 
nose test) or the lower (heel to knee test) extremities are essen- 
tial to a diagnosis of a cerebellar lesion. The absence of any of 
these or similar findings in this patient, in the face of the central 
vestibular disharmony previously indicated, and, to some extent, 
the presence of a vertical nystagmus (although this only occurs 


*Note—The theories underlying spontaneous cerebellar past-pointing 
which is neither constant nor characteristic cannot be discussed within the 
confines of this paper, except to reiterate my belief that they are not on 
the basis of the centers proposed by Barany. An explanation which has 
found considerable acceptance is that of Goldstein.*! 
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upon the assumption of a given position), point to the brain stem 
as the probable seat of the pathologic changes. 

The determination of the side on which the lesion is located is 
probably the most difficult point in the diagnosis of this case. 
Nylen,** in his studies of positional nystagmus, found that the 
location of the tumor generally corresponded with the side on 
which the nystagmus was manifested or was strongest ; Udvar- 
helyi,** on the other hand, reported that the spontaneous drift 
reaction in posterior head injuries also occurred to the side of the 
lesion. Both of these observations would point to right-sided 
involvement in my case. In this connection the production of 
spontaneous nystagmus in animals by means of experimental 


4 and Van Gehuchten*® 


injuries to the brain is of interest. Leidlet 
have shown that destructive lesions of the vestibular nerve, nuclei 
or central fibers in rabbits always produce a nystagmus directed 
to the uninjured or less injured side ; it would be logical to assume 
that an irritative lesion of these structures (which cannot, of 
course, be demonstrated with any certainty in animals) would 
produce a nystagmus to the sound side. The application of these 
experiments to clinical practice is not possible in most instances. 
In this case the absence of any increased intracranial pressure, as 
well as the certainty that an irritation and not a destruction is 
producing the vestibular symptoms, would support the belief that 
the side towards which the 1° spontaneous horizonal nystagmus 
is directed—i. e., the right, is the one involved—a conclusion in 


harmony with my previous suggestion. 


CEREBRAL THROMBOSIS SIMULATING CEREBELLOPONTINE 
\NGLE TUMOR. 


This was a case of a man, 48 years old, who entered the Re- 
search and Educational Hospital on December 14, 1931, with the 
following complaints : 

About five weeks previously he noticed an area of numbness 
above the right eye which gradually spread over the right side 
of his face and mouth. ‘Two weeks later a “stiffness” of his face 
manifested itself and gradually increased so that now he cannot 
whistle, and food runs out out of the right corner of his mouth. 


The next symptom appeared ten days ago and consisted of marked 
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vertigo followed by nausea and vomiting. He now also has a 
feeling as if his right eye is being pushed out and he sees double. 
Three days ago he noticed that his hearing on the right side was 
poor and he began to have loud noises in this ear. The previous 
history was negative for any ailments except for a previous gonor- 
rheal infection twenty-five years ago, at which time he also had 
a genital sore which was not treated; he also stated that several 
months later he had an eruption all over his body. 

The examination of the neurology department indicated in- 
volvement of the first, fifth and seventh nerves on the right side, 
ataxia of the right upper extremity, absent epigastric and leg 
tendon reflexes on the right side and hypesthesia of the entire left 
side of the body. The ocular examination by the eye department 
indicated normal fields and fundi. The laboratory findings, includ- 
ing blood and spinal fluid, urine and X-ray studies, were essen- 
tially negative. 

The man was referred on the third day following admission 
to the ear, nose and throat department for examination, The find- 
ings were as follows: 

Kars: Both drum membranes moderately retracted. The right 
ear is completely deaf for all sounds by air conduction; fair hear- 
ing is present on the left side with short positive Rinne, shortened 
bone conduction and impairment of both high and low tones. 

The patient exhibits a coarse, spontaneous 2” horizontal nys- 
tagmus to the left and a spontaneous past-pointing with the right 
arm to the right in the sagittal plane and above in the horizontal 
plane. The Romberg and gait with the eyes closed could not be 
tested because of the marked vertigo. 

Rotation tests did not affect the spontaneous nystagmus—i. e., 
following rotation to the left its direction was not reversed, Past- 
pointing with the right hand was likewise unaffected ; with the left 
hand after rotation to the right there was perverted past-pointing 
to the left 3”. After rotation to the left the patient failed to past- 
point to the left. 

Caloric tests: The Barany douche with hot water, 112° F., in 
the right ear for two minutes failed to reverse the spontaneous 
nystagmus to the left or the spontaneous past-pointing with the 


right hand to the right; neither this nor cold water irrigation 
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for three minutes produced any evidence of vestibular function 
on the right side. Using cold water, 68° F., in the left ear, there 
was seen in 70” a 2° horizontal nystagmus to the right (reversing 
the spontaneous nystagmus present) which lasted 112 minutes; 
when the head was put back at the end of this period there was 
manifested instead of the normal horizontal nystagmus a vertical 
nystagmus upward, which lasted for four minutes. Perverted 
nystagmus responses were thus obtained with the head both 30 
forward and 60° back. 

With an apparatus for inducing optic nystagmus the spon- 
taneous horizontal nystagmus to the left already noted could not 
be reversed. 

The nasal examination was negative. Inspection of the throat 
revealed that the soft palate moved obliquely to the left on phona- 
tion, indicating some involvement of the ninth nerve. 

‘rom the functional impairment of the cranial nerves, including 
the eighth, the evidence of cerebellar involvement, as shown by 
the ataxia of the right upper extremity (indicated by the finger 
to nose test) and to a lesser degree by the persistent spontaneous 
past-pointing with the right arm in one direction, and to the 
signs of a brain stem condition, indicated by the perverted re- 
sponses to rotation and caloric tests on the left side, as well as the 
hypesthesia noted on the left side of the body, a diagnosis of a 
progressive lesion involving the right cerebellopontine region was 
made. The possibility of a rapidly growing tumor in this region 
was considered, but because of the apparently short duration of 
the symptoms and their unusually rapid progress a vascular lesion 
was thought to be more probable, and it was decided to keep the 
patient under observation for a short period. On the 26th, two 
weeks following his admission to the hospital, he became cyanotic, 
developed a rapid pulse and Cheyne-Stokes respiration and died. 
efforts to obtain an autopsy were unavailing. 

Comment: Although unfortunately no postmortem examination 
could be made, there can be little doubt, from the rapid course 
of the disease, the negative fundus findings and to some extent 
from the definite history suggestive of a previous luetic infection 
that a vascular lesion, probably in the nature of a cerebral throm- 


bosis, was the causative factor. This was placed by Dr. Oldberg 








522 S. L. SHAPIRO. 


of the neurosurgery department as being located in the right ver- 
tebral artery and occluding the anterior and posterior inferior 
cerebellar arteries. 

It is interesting to note here the similarity of the symptoms to 
those of a cerebellopontine angle tumor with extensive involvement 
of adjacent structures. The fact that the vertical canals on the left 
or uninvolved side reacted to the caloric test was not a factor in 
ruling out this condition. It should be stated that the so-called 
cerebellopontine angle tumor syndrome, presented in this country 
by Dr. Lewis Fisher, while of considerable value when present, is 
of no value in a negative sense—i. e., its absence in no way rules 
out or diminishes the possibility of a tumor as the causative agent 
when signs pointing to involvement of this region are present. 
This fact is definitely brought out in the writings of European 
observers of large experience,** ** who find the syndrome men- 
tioned (failure to react to the caloric stimulus on the part of all 
the canals of the affected side as well as the vertical canals of the 
opposite side) to be present in only a small part of cerebellopon- 
tine angle tumors verified by operation or autopsy. Had the 
progress of the symptoms been slower in our case the difficulties 
of diagnosis would have been greatly increased. 

One more point is worthy of note—the failure in both this and 
the second case to produce an experimental optic nystagmus in a 
direction opposite to that of the spontaneous nystagmus already 
present. It has been claimed that spontaneous peripheral laby- 
rinthine and central nystagmus can be influenced in this manner 
while ocular (fixation) nystagmus cannot, thus furnishing an- 
other criterion for differential diagnosis (Brunner**). The com- 
plete absence of any eye findings in the last case, as well as the 
character of the nystagmus and the results of the vestibular tests 
in both this and the preceding case leave no doubt of the vestibu- 
lar nature of the spontaneous nystagmus in each instance, yet 
in neither of the two cases could the experimental optic nystagmus 
suppress the one already existing. It must be stated that the appa- 
ratus used here was not the umbrella of Brunner but an electri- 
cally driven drum covered with a paper envelope of alternate black 


and white stripes 1” wide.** The size of the drum is similar to 


that employed by Barany, Baldenweck and Brunetti,*® and the 
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speed may be regulated as desired. While it is well known that 
the width of the stripes, the size of the images and other factors 
have some influence upon the character of the optic nystagmus 
which is elicted, it is difficult to understand the difference between 
the two instruments mentioned in so far as the qualitative test 
employed in these cases—i. e., the ability to produce optic nystag- 
mus in varying directions. | am inclined to believe that while the 
statement as to the inability to suppress a nystagmus of ocular 
origin by endeavoring to set up an optic (railroad) nystagmus is 
in the main true, the one regarding the suppression of the other 
forms must be accepted with reservations. Some unpublished ex- 
periments | carried out, together with Dr. S. J. Pearlman, are 
of interest in this connection. In a number of patients who were 
subjected to uniform maximal caloric and galvanic stimuli we 
found that our ability to superimpose an optic nystagmus upon 
the resulting labyrinthine form (opposite to the direction of the 
nystagmus induced by the caloric and galvanic tests) varied con- 
siderably in different individuals, being apparently directly related 
to the strength of the response (1, e., nystagmus) produced by 
the vestibular tests. These experiments, as well as the clinical 
observations noted above, suggest that the intensity rather than 
the origin of a spontaneous nystagmus is the most important 
factor in its relationship to experimental optic nystagmus. 
185 N. Wapasu Ave. 
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RECURRING MASTOIDITIS.* 
N. EuceneE Lacy, M. D., 
Kansas City, Mo. 


An operation for the cure of an acute mastoiditis may be emi- 
nently successful for the primary attack, but it does not always 
prevent a subsequent secondary infection of the mastoid process. 
While much has been written on the subject of acute mastoiditis 
and the technic of the simple mastoidectomy, medical literature 
contains few papers that dwell exclusively on recurring mastoid- 
itis. Many writers have outlined their method of surgical pro- 
cedure but few have discussed it from the standpoint of recur- 
rence. A recurring mastoiditis may be more dangerous than the 
original infection, since the natural anatomic barriers may have 
heen altered to some degree by the first operation. It naturally 
follows that at the time of operation we should consider not only 
the present needs of the patient but also his future welfare and 
so use that technic which best provides for both. While the same 
factors that were pathogenic in the first involvement of the mas- 
toid process are causative agents in the recurrence, they do not 
concern the otologist as much as two other contributing causes. 
These two points are: the extent of damage done to the mastoid 
antrum during the first operation and the postoperative care 
following it. My investigation of a short series of secondary mas- 
toidectomies was carried on with these two points in mind. 

Among children there are several outstanding factors that play 
an important part in predisposing toward secondary infection. 
Chief among these is the delayed removal of faucial tonsils and 
adenoids due to the poor physical condition of the child. These 
children, as a rule, are poorly nourished, and during the attempt 
to build them up and increase their resistance, they develop an 
upper respiratory infection which leads to a recurrence of their 

*From the Department of Otolaryngology of the University of Katsas 
School of Medicine. 
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mastoid disease. Any debilitating disease will tend to make a child 
more susceptible to reinfection. Nutritional disturbances are com- 
monly noted in these cases and in part account for the poor regen- 
eration of bone and delayed healing after the primary operation. 
The exanthematous diseases often leave a middle ear infection in 
their wake which involves the fibrous tissue and new bone in the 
operated mastoid cavity. This sear tissue filling the mastoid 
process has a poor blood supply and therefore is rather easily 
infected. 

In addition to the above mentioned factors that tend toward re- 
infection of operated mastoids is the incomplete primary opera- 


tion itself. Many men no longer use the term “simple mastoid- 


ectomy” for the reason that it is not as expressive as “complete 


, 


mastoidectomy” when speaking to students. An operation on the 
mastoid process must be complete to be successful. This means 
that all infected material must be removed from all parts of the 
cellular structure. It is even advocated by some that smooth bone 
should be encountered on all sides before the operation is com- 
plete. These men assert that the two danger zones are the tip 
cells and those in the zygomatic area. In my series of cases the 
latter were more commonly found to be present and filled with 
infected granulations at the second operation.’ Lillie reported 
a series of fifty cases which, in his opinion, showed evidence of 
having been incompletely operated upon at the time of the origi- 
nal infection. If the term “complete mastoidectomy” becomes 
generally accepted, it will help to fix the proper conception of 
this operation in the minds of students and those who essay this 
particular surgical procedure. 

The lining membrane of the mastoid antrum during an acute 
infection is found to be swollen many times its normal thickness. 
The edema is usually so marked that the antrum appears to be 
filled with a gelatinous substance.* Kopetzky and others agree that 
if left alone this mucous membrane will rapidly return to its nor- 
mal state, once the infective process has abated. Free drainage 
through the tympanic membrane and the mastoid wound usually 
brings about a cessation of the infection within one to several 
weeks, at which time the antrum and aditus will be lined by nor- 


mal mucous membrane while the cavity of the mastoid process 
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will be filled with fibrous connective tissue and regenerated bone. 
If the mucosa of the antrum is removed at operation the chances 
are that the antrum will also be filled in by fibrous scar tissue. 
When the bony framework has been disturbed, wholly or par- 
tially removed, the space formerly occupied by the antrum must 
be filled in by the healing process. The mucosa of the antrum and 
aditus is in direct contiguity with that of the tympanic cavity 
proper and is the best barrier against reinfection of the new 
formed scar tissue. Without this barrier a fresh otitis media will 
almost instantaneously involve the mastoid. 

Viewing this problem from the standpoint of those who are 
opposed to the conservative operation and who not only thor- 
oughly clean out the infected material found in the mastoid an- 
trum but also remove the lining membrane and a good part of 
the adjacent bone, it can be seen that the mucosa of the tympanic 
antrum should heal over at the aditus and form a barrier at that 
point against reinfection of the mastoid process. It is agreed by 
both parties in this controversy that the mastoid antrum will be 
filled by fibrous connective tissue, but the conservative element 
claim that the mucous membrane of the middle ear will not heal 
over asa blind pouch at the aditus and antrum, while those in favor 
of the more radical operation say that it will. Around this point 
the controversy apparently revolves, and so it becomes necessary 
to point out that many secondary operations have revealed to the 
operator a large cavity filled with pus and lined completely by a 
continuation of the mucosa of the tympanic antrum. In many 
instances these large infected pouches have extended well down 
into the tip of the mastoid process. This fact can be used as an 
argument for or against either side, but should be considered as 
a possible result of improper postoperative treatment. 

The most commonly accepted method of postoperative treat- 
ment is the “open method,” the “blood clot method” having few 
adherents apparently. Whether the surgeon uses the open or 
pseudo-open method, the wound is packed loosely with a gauze 
wick from the antrum up to the level of the skin edges. No 
sutures are used and particular care is required to effect a good 
cosmetic result. If sutures are used, the upper part of the incision 
only is closed, the wick being brought out at the lower end. The 
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initial dressing is not changed until the third or fourth day, since 
there is little serous discharge until that time. Various texts agree 
that the gauze wick of the open method should be inserted into 
the antrum and should be re-inserted at each successive dressing 
until the middle ear is dry. This causes the formation of a tract 
from the mastoid antrum to the lower end of the wound and 
permits free drainage. The use of the wick may be discontinued 
when the middle ear is dry. 

In the blood clot method the cavity is allowed to fill with blood 
and is then tightly sutured. Close watch must be kept over the 
patient for signs of breaking down of the clot. If this does hap- 
pen the incision must be opened and the open routine instituted. 
The cosmetic result is usually very good, Only a slight depression 
is present, which is due to the contraction of the clot. 

There is some confusion of the two methods when a gauze wick 
is used for the first three days only and then removed, because 
such a procedure is essentially the same as the blood clot method. 
Whether this would have a greater tendency toward causing a 
recurrence or not is a debatable point. 

Some otologists advocate the use of the rubber tube to care 
for the postoperative drainage. And again we find variations in 
technic, the tube being inserted at the time of operation or a wick 
may be used first and replaced at the time of the initial dressing 
by a tube. The small end of a rubber catheter is placed into the 
antrum and is then gradually shortened as the cavity fills in with 
fibrous tissue. 

In this series 29 cases of recurring mastoiditis were operated 
upon, of which 21 were operated upon at our hospital, where the 
records were available, while eight were done elsewhere. The 
mastoid antrum was enlarged by removing a part of the surround- 
ing bone or the lining membrane was curetted in 17 cases, while 
in seven the antrum was dealt with conservatively. A large cavity 
was found in the body of the mastoid process lined by a continua- 
tion of the mucosa of the antrum in 11 cases. Ten of these had 
had the antrum enlarged, while in one case the operator's notes 
clearly stated that he had not disturbed the antrum. At the second 
operation 16 cases were thought to have been incompletely oper- 


ated upon primarily; in five of these the antrum had been cared 
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for conservatively, while in six it had been more radically operated 
upon. In regard to postoperative treatment, the open method 
without sutures was used in 12 cases; the open method with the 
upper end of the incision closed with sutures was used in 12; 
postoperative care was unknown in five; the blood clot method 
and the rubber tube were not used. 

This series of cases does not permit very definite conclusions 
to be drawn, because of the limited number of cases and the lack 
of proper clinical notes on the charts. However, it is permissible 
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to comment on the series, since a search of the literature fails to 
show any very exhaustive work done on this particular problem. 
It is interesting to note that where large cavities lined by a con- 
tinuation of the lining membrane of the mastoid antrum were 
found, the antra of the vast majority had been operated upon 
more radically, while only one case, where the antrum received 
conservative surgery, showed this finding. In three instances 
where this lined cavity occurred the open method of postoperative 
treatment had been employed, while in six the wound had been 
packed with a loose wick and the upper end sutured, the wick 
being changed at each successive dressing or taken out and left 
out at the third day. Progress notes on these charts were scarce 
or absent for the most part, but the routine of the surgeons was 
sufficiently well known to state that wicks were usually removed 
and not re-inserted after the third day. 

In Lillie’s series of fifty reoperated mastoids, all fifty were 
thought to have been incompletely operated upon primarily. Since 
all primary operations were unknown to him, his series throws 
little light on our problems, especially with reference to the mas- 
toid antrum. In the opinion of the operators there were sixteen 
cases of this series that had apparently been incompletely oper- 
ated upon. The fact that six of these had had the mastoid antrum 
enlarged at the original operation means little, since the infection 
itself may have been the chief factor in removing the bony frame- 
work of the antrum. Also, in five cases the mastoid antrum had 
been dealt with conservatively, which means that the natural bar- 
riers were left intact and still a reinfection took place. Again, 
this may only show that both conservative and radical proponents 
are not at all times thorough. 

Since seventeen of this series of cases show that the mastoid 
antrum was either curetted or obliterated at the primary operation 
while oniy seven were operated upon conservatively with respect 
to the antrum, the preponderance of evidence is for the conserva- 
tive side. 

A consideration of the various types of postoperative treatment 
used here reveals little of importance. Since the blood clot method 
and the rubber tubes were not used, there can be no comparison 
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of these methods with the open method. An equal number of cases 
were noted where sutures were used and where they were not 
used, so here again no conclusions can be drawn. 

Possibly the only conclusions that should properly be derived 
from these cases are: 

1. The mastoid antrum, whenever possible, should be trau- 
matized as little as is consistent with good surgery and good end 
result. 

2. Special pains should be taken to eradicate all diseased mate- 
rial, particularly in the zygomatic and tip areas. 

3. Whatever postoperative treatment is instituted should result 
in the complete filling of the mastoid cavity from the antrum to 
the surface. 

4. Recurrences are the result of extraneous pathogenic circum- 
stances in the final analysis rather than taulty surgical technic, 
as is evidenced by their relative infrequency. The predisposing 
factors listed earlier are the important things to keep in mind. 

600 ARGYLE BLDG. 
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XXXVITI. 


THE TECHNICAL PROCEDURE OF THE OPERATION 
ON OSTEOMAS OF THE ETHMOID LABYRINTH.* 


ALEXANDER G. Fetissor, M. D., 
TOMSK, SIBERIA. 


In the frequency of their occurrence, osteomas of the nasal 
cavity, as well as the accessory sinuses, hold one of the first places 
among the benign tumors of the nasal cavity. According to the 
statistics, referring to 1930, | had collected 258 cases of osteoma 
of the nasal accessory sinuses. The reports of some single cases 
have continued to appear up to the present time. 

Of all the nasal accessory sinuses, the frontal sinus and the 
ethmoid labyrinth are the first to be most frequently affected. 
One hundred thirty-one cases out of 258 fall to the frontal sinus 
(50.7 per cent) ; 69 cases fall to the ethmoid labyrinth (26.7 per 
cent). Much rarer the antrum of Highmore is affected by osteo- 
mas (6.2 per cent). The cases of the sphenoid are reckoned by 
units, comprising only eight cases (3.1 per cent). 

Since the publication of my study on osteomas in THE ANNALS 
oF OtToLocy, RHINOLOGY AND LaryNGoLocy, 1929, J have had 
the opportunity of observing and operating on one more case of 
osteoma of the ethmoid labyrinth, which filled a part of the frontal 
sinus as well as the right orbit. 

Owing to some peculiarities, the case deserves to be described 
and discussed here. The details are as follows: 

A. J., 23 years of age, a peasant; admitted to the inic on 
December 14th, 1930; referred to it by a local physician for the 
clinical treatment. Complaints: the displacement of the right eye 
and the reduction of sight in it. The displacement was due to 
the bony tumor growing out of the upper interior corner of the 
right orbit. 





*From the Clinic of the Diseases of Ear, Nose and Throat, Medical 
Institute of Tomsk, Siberia. (Professor A. M. Nikolsky, Director.) 
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Some two and a half years before this the patient caught cold. 
He had had a severe cold in his head, accompanied with purulent 
discharge from the right side of the nose. The solid tumor ap- 
peared at the interior corner of the right orbit. The tumor was 
growing slowly, bulged the eye out of its orbit and displaced it 
outwards and downwards. For the last few weeks the sight of 
the right eve has become weaker. He came to the clinic for 


cosmetic purposes. 


























Fig. 1. Osteoma of the right ethmoid Fig. 2. Patient's hand. 
labyrinth in a man, 23 years of age. 
The eye displaced downwards and 
outwards. 


Status praesens: The patient is of flourishing appearance, a well 
nourished man; has six fingers and six toes on each hand and 
foot respectively. The right eye bulged and displaced downwards 
and outwards. The right palpebral aperture is 1.5 cm. lower than 
the left one (Figs. 1 and 2). The movements of the eyeball 
upwards and inwards are limited ; downwards and outwards, free. 
At the upper interior corner of the right orbit a tumor is felt, 
of bony consistence; its size being equal to a segment of a hen 
egg. The skin above the tumor is unchanged. When pressed the 


tumor is painless. 
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No abnormalities in the heart and lungs. 

Anterior rhinoscopy: on the right, displacement of the middle 
turbinal is to be noted, going up to the complete contact with the 
nasal septum. The olfactory fissure is missing. 

Nasopharynx and ears without any changes. 

R. W. negative. 

Two roentgenograms were taken—one in occipitofrontal, the 
other in the lateral position ( Figs. 3 and 4). On the first of them 
the tumor, of trihedral shape, is distinctly outlined, having knobby 
protuberances at the periphery. The tumor fills up to the right 
ethmoid labyrinth and the upper interior corner of the right 
orbit. Downwards it extends as far as the inferior turbinal, me- 
dially the nasal septum. Upwards it grows into the lower ex- 
terior corner of the right frontal sinus. The left ethmoid labyrinth 
is without change. On the lateral roentgenogram the tumor is 
distinctly outlined. 

Diagnosis: Osteoma of the right ethmoid labyrinth, growing 
into the orbit and the right frontal sinus. 

On December 18, 1930, operation under local anesthesia (novo- 
cain, 1 per cent, and adrenalin, 75.0) was performed. The in- 
cision beginning from the middle of the right eyebrow along the 
nasobuccal fold down to the wing of the nose. The bleeding was 
scant. After the soft portions had been sliced off, it was found 
that the osteoma had destroyed the medial wall of the orbit and 
the lower interior wall of the frontal sinus. The osteoma occupied 
the upper interior part of the right orbit. 

The anterior wall of the frontal sinus, the frontal process of 
the upper jaw and the nasal bone on the appropriate side were 
removed by means of a chisel and a forceps. The antrum of 
Highmore was opened and no changes were discovered. After the 
osteoma had been freed from the surrounding bony capsule, the 
easy access to its pedicle was secured. The pedicle originated at 
the junction of the frontal and ethmoid bone. The osteoma pedicle 
was easily dissected by means of the chisel and the osteoma re- 
moved. 

In the place of the tumor removed, a spacious cavity was found 
which was formed by a part of the orbit, by the opened frontal 
sinus and the ethmoid labyrinth. The cavity had a wide com- 
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ig. 3. Roentgenogram taken in occipito-frontal position. 
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Fig. 4. Roentgenogram taken in lateral position. 
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munication with the nasal cavity. It was loosely packed with a 
gauze plug whose end was conducted through the nose, Sutures 
on the incision. 

The weight of the osteoma removed was 56 grams. Its size, 
5.5 em. by 3.5 em. by 3.cm. The tumor was covered with mucosa. 
The bone is compact at the periphery; at the place of the pedicle 
it is spongy. Three knobby protuberances are branched from 
the central part. The surface of the osteoma is covered with 
wrinkles and recesses. In the character of the structure of bone 


the tumor is of the type of mixed osteomas (ligs. 5 and 6). 





























Fig. 5. Specimen of osteoma removed. Fig. 6. Same. Lateral aspect. 
Irontal aspect. 


The postoperative period passed without the rising of tem- 
perature. The general condition of the patient was fine. 

The patient began to walk on the second day after the opera- 
tion. The gauze plug was removed on the third day. On Decem- 
ber 25th, the sutures were removed, the healing per primam. On 
December 31st, the patient was discharged. The right eye was 
uplifted, but did not yet regain its previous position. 

Owing to thoroughly elaborated design of the operation, the 
osteoma was removed with extreme ease in the reported case. 
The complexity of the surgical intervention in the cases of osteo- 


mas of the accessory sinuses is due, first, to the necessity of sep- 
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arating the bony tumor from the surrounding bony portions. The 
difficulties, which are sometimes met with in looking for the 
osteoma pedicle constitute another point which aggravates the 
performance of the operation. To discover rapidly the site of 
the pedicle, the favorite points from where most often the osteo- 
mas of nasal accessory sinuses develop, must be well known. 

Such an initial point for osteomas of the frontal sinus is the 
recessus nasalis of the frontal sinus and the suture between the 
ethmoid and frontal bone. Osteomas of the ethmoid region origi- 
nate from this latter or from the place of the junction of the 
frontal and the ethmoid bone. Osteomas of the antrum of High- 
more sinus and sphenoid most often develop from the areas 
bordering on the ethmoid labyrinth. 

Hence it will be seen that in searching for the osteoma pedicle 
one has to travel towards the ethmoid labyrinth, because, as a rule, 
it is from the portions of the bone adjoining the latter that 
osteomas of the nasal accessory sinuses take their origin. 

To determine as precisely as possible the site of the osteoma 
pedicle, two roentgenograms should be taken, one in the occipito- 
frontal and another in the lateral position. These enable us to 
anticipate with exactitude the size and shape, as well as the locali- 
zation of the tumor. 

The difficulties with which the operation for the removal of 
osteomas was associated in the previous time, are accounted for 
on the one hand by technical imperfection of methods of inves- 
tigation, and on the other by somewhat obscure notions concern- 
ing the peculiaritics of the localization of the osteomas. The fact 
that before one had often to deal with the neglected, inveterate 
cascs of osteomas has also plaved a certain part in this. 

The incomplete knowledge of genuine anatomic correlations 
in the case of osteomas of the accessory sinuses had led the 
surgeons to the wrong practice of removing the osteoma by 
portions instead of freeing the whole of it from the surrounding 
bony portions and then removing it at the site of attachment of 
the pedicle. They began the operation on the osteoma by the 
removal of its most salient part. As the osteomas at their periph- 
ery have most often the ivory hardness, their removal required 
much labor and time by the operator. In the literature there are 
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reports of the cases when during these operations chisels were 
broken, so hard was the bone at the periphery. (Adamuke. ) 

Cases like these have created the opinion about the unusual 
solidity of the bone in osteomas. The wrong technical approach 
to the procedure was the reason why the difficulties associated 
with the operative removal of osteomas were largely exaggerated. 

Independently of localization of the tumor, the design of the 
operation of the removal of osteomas remains, on the whole, the 
same, First of all, the wider access to the osteoma and its pedicle 
should be secured. This can be reached by means of the removal 
of the walls of the accessory sinuses in which the osteoma is 
located, 

The removal of the pedicle constitutes an important and 
responsible part of the operation, The incomplete removal of the 
pedicle results in the recurrence of the osteoma. As a rule, the 
pedicle is formed of loose, spongy bone. In consequence, when 
the access to the pedicle is duly secured and the osteoma body 
is sufficiently freed from the surrounding bony portions, the oper- 
ation of its removal becomes technically not difficult. 

Our case furnishes a bright illustration of this. 

Of the details of the operation of the ethmoid labyrinth, the 
following should be mentioned: For removing osteomas of the 
ethmoid, the Moure operation, afterwards modified according to 
Uffenorde, would be considered the most suitable. The Uffenorde 
modification is concerned with the incision of the skin. When 
the original Moure method is applied, the incision begins at the 
interior corner of the eve, bends round the place where the nose 
passes into the cheek, as well as the wing of the nose, whereas 
in operating according to Uffenorde the incision, like that of the 
Killian method, begins at the interior third of the superorbital 
arch. 

After slicing off the soft portions, and displacing the wing of 
the nose by means of chisel and forceps, the nasal bone on the 
appropriate side, the frontal process of the upper jaw, lacrimal 
bone and lamina papyracea of the ethmoid are resected. Thus the 
wider access to the nasal cavity is obtained. 

If the osteoma has penetrated the frontal sinus, the approach 
to it is easy from the hony defect produced. When the osteoma 
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has some processes, the approach to the anterior wall of the an- 
trum of Highmore should be secured by means of an additional 
incision along the lower orbital margin; then the antrum should 
be opened. The ready access to the antrum of Highmore may 
be obtained when the incision of the skin is prolonged along the 
upper lip and soft portions are sliced off the anterior surface of 
the upper jaw. 

Local anesthesia (novocain, 1 per cent; adrenalin, 75.0) should 
be applied when operating on osteomas of the nasal accessory sin- 
uses. The general anesthesia makes the operative procedure much 
more difficult and complicated ; the mask constitutes a hindrance 
for the surgeon. The operation is accompanied by profuse bleed- 
ing, whereas at the operation under local anesthesia the bleeding 
in minimal, and the postoperative period passes without any com- 
plications, The favorable results, obtained now in the surgical 
treatment of osteomas, are largely due to the introduction of local 
anesthesia. 

As a peculiarity of our case, the presence of six fingers and six 
toes on each hand and each foot of the patient, respectively, should 
be mentioned. The additional fingers and toes have two small 
phalanges, unconnected by any joint (the roentgenograms were 
taken of a hand and a foot). The cases of osteoma in patients 
having polydactilia have not been cited in the literature. 

In the rest, the reported case is the confirmation of the 
established fact that osteomas are met with mainly in men at the 
period of the completion of the development of the skeleton, most 
frequently in persons who are otherwise in good health. 

Summing up, we have to state once more that: 

1. To obtain the best results from the operation on osteomas 
of the nasal accessory sinuses one must have the precise know]- 
edge of the localization and origin of the osteoma; 

2. For the right orientation with regard to the site of the 
pedicle the favorite places whence the osteomas most often origi- 
nate should be known; 

3. To have the exact knowledge of the size and localization of 
the osteoma, the roentgenograms should be taken in the occipito- 
frontal and the lateral positions 
SovIETSKAIA, 59, U. S. S. R. 
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LYMPHATIC CELLS IN DISEASE OF THE UPPER 
RESPIRATORY TRACT.* 


Joun L. Jenkins, M. D., 
DALLAS, TEXAS. 


Microscopic studies of respiratory tissue in which chronic 
inflammation exists show one particular feature that is common 
to all types of infection or irritation. What | refer to is the local 
accumulations or infiltrations of lymphatic cells. Previous studies 
of lymphatic tissues and lymphocytes by many authors have not 
enlightened us much on the role that these cells play in chronic 
localized disease. We do know that such cells play a part in 
physiologic defense and that their presence in a tissue means that 
a local combat is taking place between body and invader. These 
cells are sent to the site of inflammation for two purposes, namely, 
to blockade or wall off this area and thus prevent the entrance 
into the body of the infection or its toxic by-products; and sec- 
ondly, to ingest or digest by enzymitic action the invader or by- 


t 


products.4 

In acute inflammations, the lymphocytic cells are noticeably 
absent. In abscess formation the pus is composed almost en- 
tirely of granulocytes, while the limiting wall of the abscess shows 
a great preponderance of the lymphocytes. If the inflammation 
becomes chronic the lymphocytic cells infiltrate the involved tis- 
sue in increasingly greater numbers and the granulocytes tend 
to disappear until we have the typical picture of chronic inflam- 
mation. When this stage has been reached the clinician realizes 
that he has a condition that is more difficult to clear up because 
*Read before State Medical Association of Texas, Waco, May 6, 1932. 
+Maximow and other authors agree that plasma cells and the so-called 
round cells are of lymphocytic origin. The lymphocytes have a dual 
origin, some are formed at the site of inflammation and others in the lym- 
phatic tissues where there are definite genetic centers for their produc- 
tion. Lymphocytes are undifferentiated cells that have great’ powers of 
differentiation. Maximow believes that histiocytes and the macrophages 
also are formed by lymphocyte transition. 
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it is less responsive to treatment. Why is it that such a condition 
is so difficult to clear up? When it occurs in a sinus lining, the 
rhinologist feels that the lining membrane has become so in- 
volved in a chronic inflammatory way that removal of such mem- 
brane is often necessary to effect a cure. (On the other hand, we 
know that it is a normal defensive reaction, It is not necessarily 
a question of a lack of general body immunity which allows this 
chronic condition to develop. The body may have sufficient en- 
zymes and usually does have. If this were not true, we would 
not dare resort to surgery in these conditions. Some observers 
say that this infiltrative process of lymphatic cells, which in the 
beginning was a normal defensive reaction, has caused a tissue 
stagnation or constipation and that these cellular elements have 
outlived their period of usefulness. The infection, after existing 
in tissue for a time, produces this local infiltration or induration 
which we might call physiologic in that it is a normal defense, 
but, on the other hand, after this condition develops, we feel that 
the involved area cannot heal until this lymphocytic hyperplasia 
has been removed or in some way dissolved out. Is there a divid- 
ing line in this process between what we may consider as physio- 
logic defense and what is pathologic? How long can we con- 
sider this depositing of lymphatic cells as an asset, and when 
does it become a liability in the combat of an infection ? 

The invasion of any tissue by lymphocytic cells is certainly 
a result of a call or need in that tissue for such cells. Utilization 
of these cells does not always occur. They may pile up in re- 
sponse to the call in great numbers, but certain conditions must 
be brought about before these cells with their tied up enzymes 
are used. When they pile up in great numbers around a point 
or points of infection a barrier or blockade is formed. This barrier 
acts in two ways: it prevents entrance into the body of the intec- 
tion or toxic byproducts and also prevents the progress of gen- 
eral body defense in the local area. It is both an asset and a 
liability in this situation. Lymphocytes contain large amounts of 
specific enzymes that play a very definite part in immunity re- 
actions. Wassermann stated that the specific enzyme in syphilis 
is found largely in lymphocytes. Wells tells us that the enzymes 
contained in lymphocytes are active in acid medium and not in 
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alkalin. Several German investigators have shown that tissue 
infiltrated with lymphocytes is relatively alkalin in tissue reaction. 
However, when this tissue becomes slightly acid, the lymphocytes 
dissolve out in great numbers. The contents of these cells are 
then liberated, and liberated into the medium in which their 
enzymes are active in defense. Lord and Nye, in 1922, stated 
that recovery in pneumonia at the time of crisis is associated with 
inauguration of active proteolysis of the exudate and this in turn 
is brought about by an increase in acidity so that normal enzymes 
are liberated into a suitable medium for their activity. The fever 
therapy work that has been done the last few years, particularly 
with syphilis, is an excellent example of this point. Production 
_of a sustained high fever brings about a shift of bases from tissue 
to blood and a relative degree of acidosis in tissue which tends 
to dissolve round cells, that so typically have invaded nerve and 
perivascular tissue in tabes and paresis. This liberates some of 
the contained specific enzymes or antibodies and results in im- 
provement. In a similar manner, indurations in other parts of 
the body may be dissolved out by sustained fever. In this regard 
we might recall the observation made by many physicians that 
the self-limiting diseases are nearly all characterized by a high 
temperature and the chronic diseases by an afebrile course. High 
temperature brings about a utilization of stored up body defenses 
hy liberation of enzymes that are contained within cellular ele- 
ments. It may be of some significance that allergic diseases are 
afebrile and that they seldom exist in the presence of sustained 
high temperatures, The role of the acid-base balance in this con- 
nection offers a good deal of interesting speculation. 

For some years I have felt that there was some relationship that 
existed between lymphocytic infiltrations and some types of aller- 
gic phenomena. [ischer tells us that in chronic infections there 
is another immunologic factor that does not exist in acute infec- 
tions. This factor he calls hyperallergy. It is a sensitization which 
takes place in the involved area to the bacterial toxin or to a by- 
product of the inflammation. This is often demonstrable by the 
ordinary skin test. There is much evidence which leads me to 
believe that in many of the chronic infections that we see of the 


upper respiratory mucosa, an allergic state exists in the mucous 
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membrane and sinus linings. The infection which is present has 
not brought about a local immunity but has created a state of 
allergy of sensitivity. This state of sensitivity may exist for a 
long period of time, even after general body immunity has devel- 
oped. It is characterized by the typical microscopic picture of 
chronic inflammation with the infiltrating lymphocytic elements. 
Such a thought gives us a more comprehensive idea as to why the 
ordinary cold or upper respiratory infection does not confer a 
local immunity but rather predisposes another similar infection. 
There are some observers who think that the common cold is 
very often an allergic reaction, The early symptoms are certainly 
very suspicious. Bacteria in this stage are very few in number, 
and the swelling and the rhinorrhea and sneezing are at least 
suggestive. The allergen may be bacterial and the infection which 
follows may be a secondary invasion or a lighting up of organisms 
already present. 

It is somewhat difficult to distinguish between what we call 
allergy and immunity. Zinsser and Grinnell have shown that ani- 
mals treated with a streptococcie antigen develop an allergic 
state and can pass from this to a state of immunity. There ts 
definitely a stage of sensitivity which is passed through before the 
immunity is reached and it may exist in the presence of full im- 
munity. Bacterial suspensions that have been subjected to even 
slight chemical cleavage by autolysis split into two fractions: one 
a nucleo-protein and the other what Zinsser terms a “residue 
substance.” The former is antigenic but the latter is not. How- 
ever, after immunization with the whole bacteria and filtrate, the 
residue substance can produce a positive skin reaction. It is aller- 
gically active but it cannot produce complete immunity. It is a 
crystalloid substance which produces an anti-enzyme which is 
apparently separate and distinct from the enzyme or antibody 
of immunity. This crystalloid residue substance with its anti- 
enzyme is demonstrable with most bacterial organisms in infec- 
tions. In other words, in a given infection there seems to be a 
dual antiserum developed by the body, one to the bacterial antigen 
and the other to the byproduct of the infection. The latter is 
often demonstrable by skin test and is a definite sensitization or 


allergic state to some byproduct of the infection. This allergic 
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enzyme is contained in lymphocytes and is in some degree respon- 
sible for the presence of these lymphocytes crowding around an 
area of chronic infection. Destruction of these cells liberates some 
of the enzyme, and it is therefore found in the blood serum and 
is responsible for positive sensitization tests. This also explains 
passive transfer of sensitivity from one individual which is util- 
ized in the Prausnitz-Kustner technic for determining hyper- 
susceptibility. It is not illogical to think that this allergic enzyme 
is found in greater concentration at or around the area of infec- 
tion from which it had its source, since it is contained in the type 
of cells which typically surround such an area. In this manner 
such sites of infection are really sensitized to the invading organ- 
ism or its byproducts. 

saldwin, some years ago, in working with killed tubercle bacilli 
and tuberculin found that animals could not be rendered allergic 
(positive skin test, which we now know is really an allergic 
phenomena ) unless a local inflammatory reaction or tubercle was 
produced. This local inflammation is essential before sensitivity 
develops. A general reaction is not necessary and plays no part 
in this. However, after the sensitivity develops from the local 
reaction the enzymes so produced are present in the blood serum 
as deseribed above. This work is of importance, and it seems to 
ne of great significance in thinking in terms of other infections, 
particularly of the upper respiratory tract. Two points are quite 
strikingly important: first, that sensitization does occur by or 
from the local inflammatory reaction, and secondly, that the local 
reaction is necessary before sensitization can occur. If Fischer's 
work, together with other German invegtigators is true, that in 
chronic infections there is injected into the picture another im- 
munologic factor, and that factor is one of sensitization to a by- 
product of the given infection, it certainly leads us into a new 
field of thought. The microscopic picture of chronic infections, as 
compared to the acute processes, can be interpreted in a new 
light. Some desensitizing measure might be of great value in 
treatment of such conditions. One of the first questions one might 
are we im- 





ask is what are we doing when we give vaccines 
munizing or are we desensitizing the patient? If a patient with 
a chronic infection is in some degree sensitized to this infection 
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with the allergic enzyme present in the circulating cells and fluid, 
one can more readily understand some of the problems in arthritis 
and other diseases that are so often due to focal disease. I be- 
lieve that when chronic infection is present in a fixed tissue that 
conditions are favorable for sensitization to other foreign mate- 
rials that may be antigenic. We have all seen definite hay fever 
occur in patients without an allergic history when a subacute or 
chronic infection was present in the nose and see the hay fever 
clear up never to return after the infection was eliminated. Such 
things have happened so often that some of us begin to think that 
all hay fever will respond to radical surgery in the nose. This 
would be a great mistake, for such a procedure clears up infection 
only, and in so doing causes disappearance of those infiltrating 
cellular elements that play a part in rendering this tissue hyper- 
sensitive. When local chronic inflammations exist, there is a local 
sensitization to some allergen. This allergen need not be only 
the byproduct of the original infection organism, it can be from 
a secondary invader or even a foreign substance not of bacterial 
origin. The original infection gives the local reaction which is a 
favorable site for the development of sensitization to other sub- 
stances if contacted continuously or frequently with such aller- 
gen. This acquired allergy in such a case is usually only a local 
condition which is more or less temporary, even though the pres- 
ence of the enzyme may be demonstrable by skin test. Zinsser 
states that human beings are probably all sensitive to one or 
more of the organisms present in their respiratory tracts, and the 
degree of sensitiveness varies according to the severity and length 
of time which has elapsed since a given infection. The allergic 
enzyme may be present in the blood serum in small amounts for 
a considerable length of time but not present in fixed tissue in 
concentrations great enough to be of clinical significance. Later, 
however, infection of this fixed tissue may concentrate this en- 
zyme again and clinical hypersensitiveness return. This can be 
well illustrated in these typical childhood asthmas. The allergist, 
after painstaking and complete skin tests, may find, let us say, 
Bermuda grass as the causative factor in the asthma. On the 
other hand, every attack of asthma this child has is accompanied 


by upper respiratory infection. The infection must do one of 
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two things: it concentrates the allergic enzyme in the bronchial 
area or it relaxes capillary permeability, providing the hair trig- 
ger of the attack. The rhinologist and the allergist argue con- 
siderably in this type of case, neither one accepting the theory 
of the other, The rhinologist thinks that the Bermuda grass is 
playing no part in the picture but that the asthma is either reflex 
from the nose or that the patient has a bacterial allergy that was 
not determinable. 

In closing, let me suggest three lines of thought and investiga- 
tion: First, the role of different cellular elements that are found 
in the microscopic pictures of respiratory tissue disease. Second, 
tissue sensitivity that is developed in chronic infections, particu- 
larly as related to focal disease. Third, the relationship of cells 
of lymphocytic origin to allergic phenomena of the respiratory 
tract. 

1719 Paciric Ave. 
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PAPILLOMATOSIS LARYNGIS. 
Joun H. Foster, A. M., M.D., 
Houston, TEX.s. 


By the term papillomatosis laryngis is meant a condition 
appearing in early childhood, sometimes congenital, characterized 
by the occurrence of multiple papillomata on the mucous mem- 
brane of the larynx and adjacent parts, which growths have a 
marked tendency to recur after removal and to be transplanted 
to neighboring parts. It is a locally malignant condition in contra- 
distinction to papillomata, occurring particularly in adults, which 
do not exhibit this tendency to recur to great degree. This dis- 
tinction is clinical rather than pathologic, although Crowe and 
breitstein assert that those occurring in adults are papillary hyper- 
trophies, while in this condition there are true papillomata of con- 
nective tissue origin. This in nowise explains the malignant tend- 
ency to recur, however. The nearest analogy that occurs to me 
is the distinction between the benign fibromata of the nose and 
nasopharynx and the malignant condition usually spoken of as 
nasopharyngeal fibroma. 

eccurrence.—This condition has been known as far back as 
the records of laryngology go. Schroetter and others reviewing 
the literature were led to believe that it was of more frequent 
occurrence formerly than now. It is probable, however, that while 
they formed a greater proportion of cases of laryngeal tumors 
observed, these cases were seen and demanded operative measures 
to avoid asphyxia, while other laryngeal tumors were not recog- 
nized in many instances. That the disease is not common is evi- 
denced by the reports of various clinics. Harmon Smith reported 
eight cases in his clinic at the Manhattan Eye, Ear and Throat 
Hospital, in fifteen years; Fauvel reported nine cases in children 
in 300 tumors of the larynx; Crowe reported eleven cases in ten 
vears in the clinics at Johns Hopkins Hospital; New saw twenty- 


siX Cases in six years at the Mayo Clinic. Personally, I have seen 
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only eight cases in a rather extensive private practice extending 
over a period of twenty-six years. 

The disease is said to be more frequent in boys than in girls. 
Crowe’s cases were all boys. Mine have been equally divided 
between the sexes. 

Ktiology.—Nothing is known as to the cause of the occurrence 
of this condition. Formerly lues was suspected as a causative 
factor, but in comprehensive review of the literature of the subject 
| have found only one case where syphilis was positively diag- 
nosed, and the condition cleared up under antiluetic treatment. In 
none of my cases has there been any evidence of lues. 

Course.—Papillomatosis has been characterized as a self-limited 
disease, since the tendency to recurrence lessens after the estab- 
lishment of puberty and some cases spontaneously clear up. Here 
again is apparent the analogy to nasopharyngeal fibromata. Jack- 
son states: “Multiple recurrent papilomata of children constitute 
a self-limited disease usually ending in recovery if asphyxia is pre- 
vented by a timely tracheotomy.” However, a large per cent of 
cases do not exhibit this tendency to a marked degree. This fact 
will be referred to later in discussing tracheotomy as a thera- 
peutic measure. 

lf untreated, the condition usually progresses to suffocation 
by the extent of the growth or from fibrous laryngeal stenosis. 
What the physiologic change is producing this tendency to spon- 
taneous recovery is not known. Schroetter is quoted as offering 
the explanation that the location and motility of the growths re- 
sult in injury to their blood supply, which favors absorption and 
disappearance. 

*A\ review of the literature indicates that the mortality of papil- 
lomata of the larynx in children under five years of age is equal 
to or greater than that of carcinoma of the larynx in adults.” 
That such a mortality obtains today, even with the decrease of 
mortality of cancer, is hard to believe. | have never seen a death 
from this cause. Certainly the prognosis as to life is good if 
appropriate measures are taken; as to the function of the voice, 
authors differ greatly. Harmon Smith states that the voice is 


never normal, while others cite cases whose speaking and singing 
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voice is entirely normal. The reasons for this difference will be 
referred to later in discussing the treatment. 

Some of the deaths in these cases have been due apparently 
to bronchopneumonia following operations, directly or as a result 
of severe reaction and to chondritis. Mcllraith reports an inter- 
esting case of death from massive collapse of the lungs attributed 
to the ball-valve action of a papillomatous mass in the larynx. 

Treatment.—It is impracticable as well as needless, in this arti- 
cle, to refer specifically to all the papers written on the treatment 
of this condition. Much would be repetition. [xcellent reviews 
of the literature have been published by Harmon Smith, New, 
Crowe and Breitstein and others; and these will be drawn on 
freely in discussing the results of the various therapeutic methods 
used in this disease. 

forms of treatment that have been tried extensively and, at 
times, lauded highly include : 


1. Medicinal treatment. 

y 4 Tracheotomy. 

: 

3. Laryngofissure. 

4. Endolaryngeal operations. 
5. Fulguration and diathermy. 
6. Radium. 

7. Roentgen therapy. 


1. Medicinal Treatment.—Delavan and others reported good 
results from the local application of absolute alcohol to the affect- 
ed parts. Shurley recommended at one time Thuja occidentalis 
locally and internally. Lynch states that he obtained better results 
from the local application of acid nitrate of mercury than from 
operative means. Formaldehyd, castor oil and various astringents 
have had their advocates. At present most of these applications 
have fallen into disuse, but during 1929 two authors, Dahmann 
and Runge, recommended the use of nitric acid and have devised 
special applicators for the use of this drug. B. Katz recently re- 
viewed the use of calcined magnesia by others and reported 
favorably on the use of it in three cases in his own practice. He 
combined operative treatment with the administration of mag- 


nesia. 
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2. Tracheotomy.—That a low tracheotomy, caretully done, 
under local anesthesia, should be performed in every case as 
a preliminary to any other form of treatment is generally accept- 
ed, although numerous operators, including R. McKinney, reserve 
tracheotomy until it is demanded to avoid asphyxia. G. Hunter 
Mackenzie many years ago recommended tracheotomy as the 
best therapeutic measure. He reported the cure of cases after 
wearing a tube from six months to two years. Others since that 
time have given evidence to the efficacy of this procedure, but 
that this view is not unanimously accepted may be seen by those 
quoted by Crowe: Hansberg, seven cases with good results and 
four with no result; Ferreri, no result; Gray, no result after a 
year’s trial in two cases; Bruns, twenty-six cases, seven deaths 
and nineteen improved; Langmaid, one case of cure after five 
years; Broca and Roland conclude tracheotomy and rest will not 
cure; Harmon Smith, tracheal tube without collateral aid will not 
result in disappearance of growth; Payson Clark, strong advocate 
of tracheotomy and noninterference, but qualified this with the 
remark that “while a cure is possible in a large number of cases 
by a simple tracheotomy and time, removal of the papillomata 
when quiescent hastens cure’; Dundas Grant reports case of a 
girl of 24 years who had worn tubes since four months of age 
without disappearance of the growth. New, Crowe and others 
report cases that wore tubes for years without relief. 

3. Laryngofissure as an approach for operative measures may 
well be mentioned only to be condemned, but it has had extensive 
use in the past. Instances are recorded where this operation has 
been repeated fifteen times or more. One may picture the condi- 
tion of such a larynx. 

4. Endolaryngeal Operations.— With the improvement of meth- 
ods following the introduction of the direct laryngoscope and later 
the suspension laryngoscope, the occasion for thyrotomy dis- 
appeared and a number of writers reported ideal results following 
careful operative removal of the growths. McKinney, Lynch, Dan 
McKenzie and Albrecht stated that they had excellent results from 
operations under suspension laryngoscopy. Lynch, however, as 
quoted above, seems later to have abandoned this method. Jackson 
says: “The best method of cure of multiple laryngeal papillomata 
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is to scalp off the projecting parts of the growths, without any 
attempt at removal of the base, repeating the procedure as often 
as repullulating buds appear.” Tucker recites cases treated by this 
method with satisfactory results in from a few months to two 
years. Crowe, in speaking of endolaryngeal removal, says: “The 
experience of the majority of french, German, Austrian, English, 
Italian and American writers is that when the growths are re- 
moved endolaryngeally with any kind of curette or forceps they 
almost invariably recur and the operation must be repeated 
throughout months and years.” While the appearance of the 
larynx in these cases presents such a temptation to the laryngeal 
surgeon that it is difficult to stay his hand, the observation of the 
distortion, atresia and permanent loss of good voice following 
attempts at thorough removal should) warn one against such 
endeavor. 

5. Fulguration alone, or combined with operative measures o1 
diathermy, has been extensively used. The results of its use in 
papilloma of the skin and the bladder were so satisfactory that 
it was hoped that equally good results could be obtained in the 
larynx, but the reports indicate considerable disappointment. 
Harmon Smith says that fulguration is better than operative re- 
moval, but has been disappointing as a permanent and _ positive 
relief. Crowe says fulguration and radium is the best method 
in adults, but disappointing in children. Lynch used fulguration 
to a considerable extent and ‘found it better than operative 
measures. Hubbard and Galbraith advocate the use of fulgura- 
tion and diathermy. 

6. Radium.—It was inevitable that the results reported from 
the use of radium in other neoplasms should lead to the use of 
it in the one under discussion ; and likewise as inevitable that the 
results should be as diverse as in other conditions. Some observers 
reported excellent results, while others, as Tucker, saw cases 
where the growth was stimulated and others where extensive 
necrosis of the cartilage ensued with consequent collapse of the 
larynx. The further and more extensive use of radium at the 
Johns Hopkins and Mayo Clinics seemed to indicate that in this 
we had the most useful means at our command in clearing up 


papillomatosis. The results depended on care in the method of 
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use and in the length of exposure. The best and most complete 
report | have encountered was published by New in 1921. In 
this he concludes: “During the past six years | have used radium 
inside the larynx and outside the neck, and the results have been 
much more satisfactory than with any previous method.” Of 
seventeen cases treated and traced, eleven were free from papillo- 
mata. Nine of these had had tracheotomies and the tubes were 
removed. Two cases were treated by means of radium on the 
outside alone. The six recurring cases were still under treatment 
and improved, 

X-Rays.—Roentgen therapy for papilloma of the larynx has 
heen resorted to sporadically for many years, to judge from the 
literature. John Dunn, in 1909, reported a child, 2 years of age, 
treated with the X-ray with perfect result, and another case im- 
proved but lost sight of. Gray gave the technic employed in the 
cases reported by Dr. Dunn. Case 1: He used 1% to 34 milli- 
amperes; 4-5 inch spark gap; ten inches from the skin; ten- 
minute exposure daily on alternate sides of the neck. Thirteen 
exposures were given in the first course. .\ year later nine treat- 
ments were given and six months later eleven treatments in nine- 
teen days. Case 2: 34 milliamperes; exposure five minutes at 
fifteen-inch distance; eight treatments given in eight days and 
improvement was noted after five treatments. Solomon and Blon- 
deau report three cases treated with N-ray with good results. 
The first case was a young man whose larynx was filled with 
papillomata and who was wearing a tracheal cannula. He was 
treated with doses of 1000 R. units applied twice a week to alter- 
note sides of the neck. After the third exposure the tracheal can- 
nula was removed. .\fter the seventh and last exposure the voice 
became normal. Seen eight months later, the larynx was normal 
in appearance and patient could talk and sing well. Good results 
were reported in the two other cases, who had 8000 R. units ap- 
plied in the course of twelve weeks. Gruschetzkaja, in 1927, re- 
ported seven cases with good results from the use of the X-rays. 
Spira, in 1928, reported four recurring cases relieved by this form 
of treatment. 

There seems to have been considerable variation in the technic 


emploved, References are found to cases of sloughing of the car- 
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tilage resulting from the use of the X-ray. Tempea and Gilbu- 
zoianu report five cases with good results. They recommend deep 
roentgen therapy and aver that insufficient dosage acts only as an 
irritant. On the other hand, Thrane urges small doses repeated 
as needed as a preventive against the unfortunate complications 
which caused this form of treatment to fall into disrepute and 
disuse. 

In this connection | wish to report three cases that have come 
under my care within the past two years. 

Case 1.—J. A. D., male, age 2 years and five months. Seen first 
March 25, 1930. History: Has never had an audible voice. For 
some months dyspnea has gradually developed until patient now 
has considerable difficulty in breathing when asleep or when ex- 
cited or crying. Otherwise in perfect health. The following day 
an examination was done with a Jackson spatula without anes- 
thesia. The larynx was filled with papillomata which grew from 
both vocal cords as well as above them. A small bronchoscope 
was slipped into the trachea and a careful low tracheotomy done 
under novocain anesthesia. The patient was allowed to go home 
under the care of the family physician until the tracheotomy 
wound should have healed. In three weeks the patient was exam- 
ined under ether and a large number of papillomata “expressed,” 
very much as trachoma follicles are by some operators. No 
attempt was made to remove the bases. After expression silver 
nitrate solution (12'% per cent) was rubbed into the surface. 

It was decided to try the use of the X-rays on this case and this 
was begun on April 21, 1930. He received sixteen treatments 
between that time and November 18, 1930. The right and left 
sides of the neck in the laryngeal region were exposed alternately 
at first at intervals of one week and later at three-week intervals. 
The dosage used was 5 milliamperes, 100 Kk. V.; 4 mm. aluminum 
screen, skin anode distance fifteen inches, time from five to fifteen 
minutes. 

Improvement was noted after three treatments and on July 8, 
1930, no large papillomata were present. On August 26, only two 
small ones were seen, both on the left cord. On September 23, 


these were represented by two nodules which were pressed out. 
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(n November 18, 1930, my notes show “larynx looks normal.” 
This patient has been seen at short intervals since and has con- 
tinued perfectly well. The tube was removed from the trachea 
in January, 1931. When seen last February 27, 1932, the larynx 
showed no sign of ever having been the site of trouble. The voice 
is slightly husky, but this is probably due to lack of training, as 
the child never had an audible voice from birth. The mother says 
that when an infant she had to get close to hear it cry. 

Case 2.—Idith M., age 3 years. Seen first July 17, 1930. His- 
tory: Hoarse for at least a year. Dyspnea has gradually devel- 
oped for two to three months and is now alarming. This child 
had come 125 miles, and the dyspnea was so great as to constitute 
an emergency. An immediate direct laryngoscopy was performed 
which showed the larynx filled with a papillomatous mass. As 
in the preceding case, a small bronchoscope was passed into the 
trachea. This relieved the dyspnea and allowed a leisurely trache- 
otomy under local anesthesia. The patient had a marked bron- 
chitis following the operation, with some fever, and remained in 
the hospital for five days. She was then allowed to return home 
with instructions to return in three weeks. She was seen no more 
until June 25, 1931, eleven months later. She had had no treat- 
ment in the meantime and was entirely happy wearing the tracheal 
cannula, Under direct inspection, the condition of the larynx was 
about as when last seen. One pedunculated mass, attached to the 
anterior part of the larynx, was partially removed without attempt 
‘squeezed out” and 


. 


to clean the base. Other papillomata were 
silver nitrate solution applied. | suggested the use of the -ray 
and arranged with Dr. W. J. Marquis to give the treatments. 
He began on July 10, 1931, when he treated the right side of the 
neck at the level of the larynx. The dosage was 100 Kk. \., five mil- 
liamperes, four mm. aluminum screen; dictance, eighteen inches : 
time, ten minutes. This was repeated on alternate sides on July 
18, August 4, and August 11, 1931. The last two treatments were 
on October 30, and December 9, 1931, and were the same as 
above, except the time was only five minutes. 

On August 19, 1931, examination showed a marked improve- 
ment. There was still considerable thickening in the anterior part 
of the larynx, but all discrete papillomata had disappeared. The 
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condition of the larynx gradually improved until in October it 
was noted that the larynx showed no sign of previous disease. 
On December 10th, the tracheal tube was removed. When last 
examined, on l‘ebruary 20, 1932, the larynx was normal in appear- 
ance. The speaking voice was normal and the mother says she 
sings a great deal at home. She is to report regularly for obser- 
vation. 

Case 3.—Norman J., age 4+ years. First seen July 27, 1931. 
History: Hoarse nearly all his life; operated on for papillomata 
of the larynx in another city in November, 1930; again a month 
later, and again in June, 1931; seemed better for a time after first 
two operations, but has been unable to speak at all since the last 
one. [-xamination with the direct laryngoscope showed the larynx 
filled with papillomata and granulation tissue. A bronchoscope 
was passed into the trachea and a low tracheotomy done under 
local anesthesia. X-ray treatments were advised and begun on 
August 21, 1931, when the same dosage was administered as 
in the above cases for five minutes to the left side of the neck; 
the right side received the same on August 24th; and these were 
repeated on October 28 and November 2, 1931. The condition 
rapidly and progressively improved, and in November the larynx 
was entirely free from papillomata and granulation tissue. There 
was some distortion of the larynx as a result of previous operative 
procedures, but not sufficient to interfere with free breathing. 
The voice, however, was hoarse. It was decided to continue the 
use of the tracheal cannula for a time and keep him under obser- 
vation. Unfortunately during the following month he was struck 
by an automobile while crossing the street and killed. 


CONCLUSIONS. 


1. Papillomatosis laryngis is a condition fraught with serious 
danger to the affected child. Although there is a certain tendency 
to spontaneous recovery, this tendency is not so great or sure as 
to justify us in pursuing an expectant attitude. 

2. A carefully done low tracheotomy should be done in every 
case under local anesthesia. | feel that our method of introducing 
a small bronchoscope into the trachea as a preliminary step in 
the tracheotomy is a distinct advantage. The dyspnea, if present. 
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is relieved and a careful, bloodless operation can be performed. 
Furthermore, the rigid tube in the trachea is a great help in young 
children where the neck is usually fat and the trachea extremely 
soft. Any possible danger of injury to the posterior wall of the 
trachea is obviated. 

3. Any attempt to remove the growths thoroughly by forceps. 
punches or cautery is strongly to be condemned. Aside from 
their futility, the damage to the larynx often resulting is serious 
and largely irreparable. Some cases seen by me have suffered 
more ill effects from the operations than from the original trouble. 

4+. Fulguration theoretically should be good, but the results 
reported do not justify its use. The difficulty in applying the 
current carefully to each of the small papillomatous masses is in 
itself sufficient cause to discourage its employment. 

5. Radium will undoubtedly cause disappearance of the growths. 
With proper regulation of dosage and exposure it is probable 
that a technic could be worked out that would insure a good result 
without danger of necrosis of the cartilages or serious synechize 
and scar formation. At present, however, it is evident that we do 
not have such a technic. The relatively few cases coming under 
the care of any one man makes the experimental study of this 
extremely difficult. 

6. It is my conclusion that the X-ray offers the best means in 
our hands today for treating papillomatosis. While | realize that 
these cases constitute a small number from which to draw con- 
clusions, and while sufficient time has not elapsed in these cases 
to test the permanence of the results, still the fact that in three 
successive cases the use of the X-ray caused a prompt and _ thor- 
ough disappearance of the growths with no injury to the larynx 
is not to be discounted. In two cases untreated before coming 
under my care the larynges are absolutely normal in appearance. 
In the third, the papillomata disappeared and the only abnormality 
remaining was that resulting from previous operations. The tes- 
timony of others quoted bears out the efficacy of this form of 
treatment. The disagreeable complications noted from the use of 
X-ray treatment can easily be explained by faulty technic. In this 
connection it would seem that if each writer who published the 
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result of his experience with the use of radium and the X-rays 
had given exact details of technic, not only would more exact 
information have been available on the subject but probably some 
serious damage to patients avoided. 

The use of the roentgen rays with correct technic is simple, 
painless and provokes no disagreeable reaction. Should recur- 
rence be noted the treatment can easily be repeated. It is my 
impression that roentgen therapy is particularly suitable to chil- 
dren who have had no previous treatment by operation, caustics, 
etc. The dosage of X-rays used is not a destructive one, but is 
designed to stimulate whatever change it is that causes papillo- 
mata to disappear. Operative treatment produces scar tissue and 
fibrous changes in the growths themselves which interfere to some 
extent with this process. 


1304 WALKER AVENUE. 
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THE EUSTACHIAN CATHETER: A SHORT HISTORI- 
CAL OUTLENE. 


G. Epwarp TREMBLE, M. D., 
MONTREAL. 


Inflation of the middle ear is such a frequent procedure and the 
results are so gratifying, as a rule, that a history of the eustachian 
catheter should be of interest to the otologist. 

If it is necessary to apologize for quoting the endeavors of the 
past, one need only mention the name of Adam Politzer, who, in 
the preface to his history on aural diseases, said, “He who would 
claim complete knowledge in this respect must learn the work of 
earlier times.” 

Without enumerating the conditions which require aeration of 
the tympanum they might all be summed up in the words—tubal 
obstruction. 

Although Eustachius? was the first to give a clear description 
of the tube which bears his name, it was Valsalva* who described 
its function. To this great anatomist also goes the credit for the 
means of opening the eustachian tube, but there is evidence that 
the Valsalva method was used long before his time. For the re- 
lief of certain types of deafness Valsalva recommended his “very 
best patients” to hold the nose and blow out their cheeks. As 
the importance of the eustachian tube became more recognized, 
the possibility of bfowing air directly into the tube was considered 
hy the early investigators. The first attempts were made with a 
bent tube which was inserted into the mouth and hooked around 
the soft palate into the region of the eustachian orifice. Technical 
difficulties of manipulation apart from the gagging of the patient 
due to the lack of local anesthesia hindered the adoption of this 
method. 

*Read before the McGill Reporting Society, February 17, 1933. 

From the Department of Otolaryngology, McGill University. 
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The first demonstration of this procedure was made by a layman 
in 1724. M. Guyot, the postmaster of Versailles, relieved his own 
deafness in this manner. After suffering from chronic catarrhal 
otitis media, which resisted all other treatment for years, Guyot 
managed to introduce a bent tin tube through the mouth and 
behind the soft palate to the opening of the eustachian canal. Air 
was then blown in by means of a hand pump. To his great joy, 
the deafness was improved and after repeating the treatment on 
various Occasions almost entirely relieved. Guyot demonstrated 
his invention and the method of introduction before the Academy 
of Paris, but it was received with little or no enthusiasm. It was, 
however, Archibald) Cleland, an English cavalry regimental 
surgeon, who first inserted a catheter through the nose. This was 
done fifteen years later without knowledge of ( iuyot’s experiment. 
Cleland wrote three papers in that year, on various subjects. In the 
first he recommended a “two-legged” catheter to be used “for the 
removal of stone in the bladder.” In the second he described a 
number of ophthalmic needles for cataract operations ; and lastly, 
his instruments and methods to relieve certain types of deafness. 
Among these instruments is the eustachian catheter, the term evi- 
dently being suggested by the “two-legged” catheter mentioned 
above. 

In quoting Cleland’s paper one is struck by his ingenuity and 
the lack of information that has been added to our knowledge in. 
the past 200 years. Considering also the fact that Guyot’s tin tube 
was unknown to him, the description appears all the more remark- 
able. 

“The following Instruments are proposed to remedy some kinds 
of Deafness proceeding from Obstructions in the external and 
internal auditory Passages.” 

by Archibald Cleland, Surgeon to General Wade's Regiment 
of Horse. April 5th, 1739. 

“In order to discover, with more Exactness, whether the Dis- 
order lies in the outward Ear, | make use of a convex Glass, Three 
Inches in Diameter, fixed in a Handle, (Tab. VII. Fig. 8) into 
which is lodged some Wax Candle, which comes out at a Hole 
near the Glass, and reaches to the Centre; which, when lighted, 
will dart the collected Rays of Light into the Bottom of the Ear, 
or to the Bottom of any Cavity that can be brought into a strait 
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Line, Therefore, when it is discovered by the Help of this Glass, 
and lighted Candle, that the Ear is full of hard Wax, which will 
not bear to be taken out with the Forceps, the Method is to have 
a small Boiler, wherein are put some proper Herbs; and, by dif- 
ferent Tubes of various Sizes, the Steam is conveyed to the Bottom 
of the Ear. In a short time, the Wax will dissolve, and the Person 
find great Ease. In one of these Tubes, are placed Two Valves, 
to regulate the Heat to the Person’s Inclination. If this has not 
the desired Effect, and the Person still remains deaf, the follow- 
ing Instruments are made to open the Eustachian Tube: If, 
upon Trial, it should be found to be obstructed, the Passage is 
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Photograph reduced to 60 per cent of actual size of instruments described. 
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to be lubricated by throwing a little warm Water into it by a 
Syringe joined to a flexible silver Tube, which is introduced 
through the Nose into the oval Opening of the Duct at the pos- 
terior Opening of the Nares, towards the Arch of the Palate. 
The Pipes of the Syringe are made small, of Silver, to admit of 
bending them, as Occasion offers ; and, for the most part, resemble 
small Catheters; They are mounted with a Sheep’s Ureter (Fig. 
9); the other End of which is fixed to an Ivory Pipe; which is 
fitted to a Syringe, whereby warm Water may be injected: or 
they will admit to blow into the eustachian tube, and so force the 
Air into the Barrel of the Ear, and dilate the Tube sufficiently 
for the Discharge of the excrementitious Matter that may be 
lodged there. The Probes (Fig. 10) which are of the same Shape 
with the Pipes, have small Notches near the Points, which take 
in some of the hardened and glutinous Matter, that is contained 
in those Tubes, which is distinguished by the fetid Smell, when 
the Probes are withdrawn. 

There is another Kind of Deafness, which proceeds from a 
violent Clap of Thunder, Noise of a Cannon, or the like. In this 
Case, it is probable, that the Position of the Membrana Tympani 
is altered, being forced inwards upon the small Bones, and so be- 
comes concave outwardly. In this Case no Vibration of Sounds 
will be communicated to the Drum, until the Membrane has re- 
covered its natural Position. The Means, proposed to remedy 
this Disorder, are, first (if the Person heard very well before; 
and it be not too long after the Accident has happened ) to oblige 
the Patient to stop his Mouth and Nose, and force the Air through 
the Eustachian Tube into the Barrel of the Ear, by several strong 
Impulses; which will, probably, push the Membrane back to its 
natural State. But if, by any Accident, the Excrement 1s hard- 
en‘d in the Tube, or the Orifice of it, which opens into the Barrel 
of the Ear, should be stopped up, so as that no Air can be forced 
that Way, the second Method proposed, is to introduce into the 
Meatus auditorius externus, an Ivory Tube (lig. 11), as near 
to the Drum as can be done, and so exactly fitted, that no Air can 
go in or out, betwixt the Skin of the external Meatus and the 
Tube. When it is thus fixed, | take the further small End in my 
Mouth, and, by degrees, draw out what Air is there contained ; 
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and, | believe, it will act like a Sucker upon the Membrane, and 
draw it back to its natural State; and then the Person will hear 
as before. If this should fail, | should be apt to believe the violent 
Shock this Membrane has suffered, may have dislocated some of 
the small Bones; in which Case there is scarcely any Remedy. 
And for the Diseases that are called Nervous, | must leave them 
to the learned Gentlemen of the Faculty, 

“In this Ivory Tube may be fixed a Brass Cock (Fig. 12), 
which, being turned, will hinder the rushing in of the Air, while 
the Person who sucks, takes Breath, and can renew his Suction. 

“The flexible silver Tube, for injecting the Eustachian Tube, 
may be used without the Sheep’s Ureter, by being screwed on to 
a small silver Syringe, as at Fig. 13.” 

In analyzing this short paper it is difficult to imagine any more 
helpful information of daily use to the otologist. According to 
Wilde, it is certain that Cleland was the first to use a convex glass 
lens with reflected light for the examination of the ear—the fore- 
runner of the head mirror. (This was 120 years before Czermak 
and Turck applied the head mirror and reflected light to Garcia's 
discovery of the laryngoscope.) He suggested a method for 
softening wax. He was also the first to introduce a silver catheter 
through the nose to irrigate the eustachian lumen and inflate the 
middle ear. The sheep’s ureter fitted to a syringe and recorded 
by him is today only replaced by rubber tubing. 

lor exploring the tube he used probes very similar to our 
bougies. Cleland also recognized the benefit of the Valsalva 
method of opening the tube and the value of negative pressure 
through the external canal in the presence of a retracted drum. 
The modern Siegle speculum is perhaps the outcome of his suction 
instrument. 

Lastly he mentioned that the eustachian catheter could be used 
with or without the sheep’s ureter. 

To conclude this brief outline without referring to Jonathan 
Wathen" would be grossly unfair. He, also an English surgeon, 
in 1755 reported several cases of eustachian catheterization, with- 
out, apparently knowing anything of Cleland’s work on the same 
subject. His classical description of a person suffering from acute 
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catarrhal otitis media, accompanied by deafness following a cold, 
is well worth quoting: “It is nevertheless not uncommon to find 
himself suddenly relieved by a great noise in his ear. This is 
probably owing to the breaking away of the congealed mucus, and 
the instantaneous rushing of the air into the tympanum; so that 
when this disorder is but slight and recent, nature seems fre- 
quently to relieve herself; but when more confirmed her efforts 
are ineffectual for its removal.” Following this he described the 
eustachian catheter and its mode of application, not forgetting to 
acknowledge the source of his information. “As all these con- 
curring circumstances strengthened me in my opinion, they like- 
wise incited me to make trial of an operation that was some time 
ago proposed to the Academy of Sciences, by Monsieur Guyot: 
but the author having never practiced it, he wanted the recom- 
mendation of facts to support and enforce it; it was therefore 
rejected by them as impracticable. 

“| first introduced my probe, a little bent at the end, through 
the nose, into the tubes of several dead subjects: and, having 
thereby acquired a facility, | did the same on a person that was 
very deaf, and on whom all other means had proved ineffectual : 
no sooner had | withdrawn the probe, than he said, he could hear 
much better. This success excited my further endeavours, so that 
| had pipes of different sizes adapted to a syringe, and have since 
injected the meatus internus in the following manner, with 
success. 

“The pipe is made of silver, about the size and length of a com- 
mon probe, and a little bent at the end: this being fixed to an 
ivory syringe, full of liquor (viz. a little mel rosarum in warm 
water), must be introduced between the ala and septum of the 
nose, with its convexity towards the upper part of the aperture 
of the nares; and thus continued backwards, and a little down- 
wards, till it comes near the elliptic orifice; then its convexity 
is turned toward the septum, by which the inflected extremity 
enters the tuba eustachiana with ease; the liquor is then impelled 
through it into the tube, by which the sordes, if any, being diluted, 
is washed out, and regurgitates through the nose, or mouth, or 
both, with the injection; and, if the quantity be large, may be 


seen.” 
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In perusing this account one marvels at the accuracy of the 
detail set forth. Many sentences, particularly those concerning 
the introduction of the catheter, might easily be taken from a 
modern textbook on otology. 

Inflation of the middle ear by means of a catheter with a long 
beak inserted through the opposite nostril, was suggested by 
Deleau® over seventy years later. This method, however, as well 
as catheterization through the mouth, advocated again in more 
recent years by Pomeroy* and Kyle,” soon fell into disfavor on 
account of the difficulties of manipulation. 


In 1863, Politzer’ recommended the manner of inflating the 
eustachian tube which bears his name, stating that a greater effect 
could be obtained in this way than by the Valsalva method or the 
catheter. Toynbee" further advanced the subject by the introduc- 
tion of auscultation, with his tubing, as a means of diagnosis 

rom this review of the literature one may conclude with 
assurance that the pioneers to whom we are indebted are those 
who developed the silver catheter and recommended its intro- 
duction through the nose. 

1390 SHERBROOKE StT., WEs?. 
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XLII. 


BACTERIOLOGY OF THE MAXILLARY SINUSES: 
CLINICAL ASPECT.* 


Otis: H. Mactay; BvS.. M.D. 
CHICAGO. 


‘or many years it has been generally considered that the pre- 
dominant organism in chronic infections of the maxillary sinuses 
was the staphylococcus aureus. The purpose of this preliminary 
study has been to determine what organisms are present and to 
make a: comparison with those found in the nose. 

The work extends over a period of about twenty months and 
includes the ordinary office or clinic run of infections occurring 
during the various seasons. They are all chronic cases in quiescent 
condition, with the exception of two which were subacute. The 
ages of the patients examined varied from 12 to 74 years. Alto- 
gether forty-four cases or sixty antrums were studied. In twenty- 
one cases, or thirty antrums, a careful comparison of the nasal 
and antral organisms was observed, and these we shall consider 
first, as group “B.” In the remaining twenty-three, cultures were 
taken from antral irrigations but without consideration of the 
organisms in the nose, and these are classified as group “A.” 

The method followed in obtaining the cultures was as follows: 

l‘irst, the nose and adjacent surface of the face was rubbed 
thoroughly with sterile gauze moistened with 95 per cent alcohol. 
This included the anterior inside of the nose as reached with the 
gauze-covered little finger. 

Second, the nose was anesthetized with cocain crystals dissolved 
in a small amount of adrenalin. 

Third, the nostrils were wiped out with three cotton-wrapped 
applicators more than saturated with normal saline solution, care 
being taken to reach the inferior and middle meati. 

*Read before the Chicago Laryngological and Otological Society. 
October 3, 1932. 


From Wesley Memorial Hospital and the Department of Otolaryngol- 
ogy. Northwestern University Medical School. 
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Fourth, a cotton-wrapped wooden applicator from a sterile test 
tube was wiped over the interior of the nasal cavity and returned 
to test tube for nasal culture. 

lifth, the inferior turbinate was fractured toward the septum, 
giving ready access to the lateral wall of the inferior meatus, 
which was then punctured with a puncture-rasp and a cannula 
introduced into the antrum through which the antrum was Irri- 
gated and the washing collected in a sterile basin and imme- 
diately a small amount transferred to a cotton-stopped test 
tube for cultural purposes. This gave an opportunity for com- 
parison between the nasal and antral findings, and, from the re- 
sults obtained, we believe it to be quite accurate. 

The history very commonly gave a cold or repeated colds or 
the “flu” as the cause of their so-called “head trouble.” In three 
cases infections through the floor of the antrum from infected 
molars and in one case a chronic hemorrhagic condition were the 
etiologic factors. 

The symptoms varied. Headaches not localized or, if so, not 
uncommonly over the frontal sinus of the side involved. Increased 
secretions in nose and throat. Occasionally a dull, aching over 
the side of the face or a sensation that called attention to one 
side of the face. A discharge into the mouth through an alveolar 
perforation. In a considerable number no localizing symptoms 
but cases in which a focal infection was suspected. 

The appearance of the nasal cavities varied from absolute 
negative findings to those showing pus and polypi. It is extreme- 
ly interesting, after a careful examination, to find a_ nose, 
perfectly normal in appearance, both before and after shrink- 
ing, and still be able to irrigate a mass of mucopurulent secretion 
from the antrum containing various pathogenic organisms. 
In these cases there was no evidence of sinus drainage into 
the nasal cavity; not only no pus or polypi, but no evidence of 
any reaction in or around the middle meatus, no redness or even 
slight enlargement of the middle turbinate, either inflammatory or 
edematous; no tendency, so far as could be noticed, toward any 
degenerative change. In such cases the history of colds with 


increase in sinus discharge was almost negligible. On the con- 
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trary, practically no inconvenience from nasal discharge or from 
excessive hawking or spitting. In other words, it is evident that 
we can have sinus infections without clinical local findings or a 
history pointing to local trouble. In such cases the X-ray is a 
most valuable aid. In a few of the chronic cases an apparently 
permanent thickening of the tissues over and around the antrums 
was noted. 

A general summary of the organisms found follows: 

As previously mentioned, there were forty-four cases or sixty 
antrums cultured. Of these, twenty-one cases or thirty antrums 
were examined during the vear just passed and comprise group 
“B° in contradistinction to those cultured during approximately 
the previous eight months, and here comprising group “A.” In 
thirteen irrigations of the antrums of group “1” the return fluid 
was clear and in seventeen cloudy or mucopurulent. Of the clear 
washings, only one was sterile while three showed no growth from 
the cloudy or mucopurulent fluid. 

Staphylococci were present twelve times in thirty antrums and 
streptococci thirteen times. ’neumococe! were present twice and 
hemophilus influenzz three times. 

In two cases of this group and in five of group “A” we found 
the bacillus alkaligenes bronchisepticus. This organism, first iso- 
lated by Ferry in 1910 and later by McGowan in 1911, was con- 
sidered by them to be the etiologic factor in that often fatal dis- 
ease in dogs termed distemper. It has been found three times in 
the nasal secretions from laboratory helpers working with dogs 
suffering with distemper, but so far as we have been able to de- 
termine, has not been reported as coming from the nose or 
antrum of anyone not so associated with the disease. It was in 
pure cultures in two cases and in clear washings twice. In cloudy 
or mucopurulent irrigations it was present four times. 

Other organisms not commonly found were those of the colon 
and proteus groups. 

In the thirteen clear irrigations from the antrums, staphylococe1 
were present in six and streptococci in five. In the seventeen 
cloudy or mucopurulent washings staphylococci were cultured in 


six and streptococci in eight. 
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It is evident from the above that the macroscopic appearance 
of the return fluid does not determine the extent or type of the 
infection. 

In the thirteen nasal cavities where the antral washings were 
clear staphylococci were present eight times and streptococci three. 

In the seventeen nasal cavities where the antral washings were 
cloudy or mucopurulent, staphylococci were present thirteen times 
and streptococci three. 

This shows the same number of streptococci in the nasal cavities 
whether the antral washings are clean or cloudy, and an increase 
of staphylococci where the antral washings are cloudy. 

In a decided number the nasal cultures were essentially differ- 
ent from those of the antrums. In others a very slight growth of 
one organism in the nasal cultures gave a heavy growth of the 
same organism in the antrums. In some cases the nose and antral 
cultures were the same with a heavier growth from the antrum. 

A comparison of some of the antral and nasal infections might 
be of interest as well as some of the combinations of organisms 
found in the antrums. A few cases follow : 

Case 6 gave sterile findings from both nasal cavities and an- 
trums, but the constant headaches for many months and the gen- 
eral debility were shortly eliminated after the sinuses were opened. 

Case 10. Organisms found in the right nose and right antrum 
and left nose were pneumococci, staphylococcus albus and a gram 
positive bacillus. The left antrum showed only staphylococcus 
albus. The patient’s principal complaint, which was definitely 
relieved, was a constant headache over both eyes for one and one- 
half years. 

Case 14. Asthma for one and one-half years with marked de- 
bility and a general muscular aching. Cultures from left nose and 
antrum showed heavy growth of pure streptococcus hemolyticus. 
Condition greatly improved after opening antrum, 

Case 5. Headaches for the past year eliminated after operating 
on left antrum, although the cultures were sterile, with the nose 
showing staphylococcus aureus, 

A variation of the flora of the same antrums at different times 
occurred. This was shown in the repeat cultures of the alkali- 


genes bronchisepticus group. Five of the seven returned six 
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months later and showed in the second cultures, with one excep- 
tion, not only an absence of alkaligenes bronchisepticus but the 
presence of various other organisms. This finding was noted in 
all second cultures. In the one exception the growth of alkaligenes 
bronchisepticus was slight the second time and at the third exami- 
nation was absent. 

In case 22 of group “A” the first left antral culture showed 
streptococci nonhemolytic with bacillus alkaligenes bronchisepti- 
cus. The second growth (case 14 of group “B”), obtained three 
months later, gave a pure culture of streptococcus hemolyticus. 

Case 16. The first organisms found in each antrum were the 
staphylococci aureus and albus and alkaligenes bronchisepticus. 
Three months later the cultures for each antrum showed a heavy 
growth of hemophilus influenze and a few colonies of staphylo- 
coccus aureus, 

The combinations are many and varied and can readily be seen 
by studying the tables. 

In the twenty-three cases and thirty antrums of group “A” 
the antrums showed the following organisms besides those already 
mentioned ; 

Staphylococci occurred seventeen times. Streptococci occurred 
ten times, and of these three were streptococci viridans and four 
streptococci hemolyticus. Micrococcus catarrhalis and proteus 
vulgaris appeared once, while proteus asiaticus appeared three 
times. , 

The compilations in the tables of this group again show many 
combinations of organisms, and it is not irrelevant to remark that 
the severe symptoms are not always associated with the sup- 
posedly more virulent organisms. .\ pure staphylococcic infection 
may give a very marked weakness and an inability to make the 
necessary effort that is essential to success in this strenuous 
civilization of ours. It is our duty to find the hidden infection as 
well as to treat the more readily seen ailments. 

In group “A” only one irrigation gave a return of clear fluid. 
This is probably explained by the fact that in the more recent 
work we investigated sinuses without a history that pointed so 
directly to sinus infection and, from the evidence obtained in the 








372 OTIS H. MACLAY. 


cultural findings and symptoms relieved, the work appears to 
have been very essential. 

In our future efforts along this line we shall compare the results 
of the method used in this work with those to be obtained from 
the puncture-cannula technic, and also make a careful study of 
direct smears from the antrum. 

In this paper, dealing as it does with the bacteriologic aspect 
of sinus infections, only a slight reference has been made to the 
symptoms commonly noted in such conditions. | hope that the 
time is not far distant when, by the efforts of workers in this field, 
the cause and effect can be so associated that, with certain symp- 
toms, we can at least have an intimation of the type of infection 
present; whether a bacteremia or a pure toxemia, and whether or 
not the patient is meeting his infection with adequate resistance. 
Such an addition to our means of diagnosis would be an enormous 
help and perhaps, next to actually experiencing a sinus infection, 
would be the surest means of forcing us to make a most thorough 
investigation of the patient who appears almost well but who feels 
much worse than we are led to believe by the enumeration of his 
symptoms. 

The following tables show the organisms found and the various 


combinations and comparisons : 








Case 
1A. 


8A. 


9A. 


10A. 
11A. 
12A. 


18A. 
19A. 
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GROUP A. 


| 


\ntrum Culture 


Left: Mixture including Staph. aureus, Strep. 


| viridans, and A. bronchisepticus. 
| Right: Same as left. 


|Left: Staph. aureus. 


Left: Mixture with marked predominance of 


| E. neopolitana. 


Left: Mixture with marked predominance of 
Strep. nonhemolyticus. 


Left: Staph. aureus 





Right: Staph. aureus and Staph. albus. 


|Leit: Strep. viridans, Strep. hemolyticus, and 
Staph. aureus 
Right: Same as left 


Left: Mixture including Strep. nonhemolyti- 
cus, micrococcus catarrhalis and = Staph. 


albus. 
| Left: Staph. aureus and E. communior. 
Right: Same as left. 


|Left: Staph. aureus 
(Right: Staph. aureus 


Left: Slight growth of Staph. aureus. Staph. 
albus, and Strep. hemolyticus. 

Right: Moderate growth of same organisms 
as left 


Left: Mixture with predominance of proteus 
vulgaris. 

Left: Strep. hemolyticus and proteus asiaticus. 

|Right: Mixture with predominance of <A 

| bronchisepticus 

Left: Mixture with predominance of Strep. 

| hemolyticus. 

Right smear: Spirilla and fusiform bacilli. 

| Right culture: Mixture including Staph. aure- 

us and proteus asiaticus. 


|Left: Staph. aureus and proteus asiaticus. 


|Left: Staph. aureus 
|Right: Staph. aureus. 
| 


Irrigation 


|Pus and odor 


Pus and odor 
Mucopus 


M ucopus 


Mucopus 


Yellow pus 
Slightly cloudy 
Mucopus 
Mucopus 


Cloudy 


Mucopus 
Cloudy 


Clear 
Cloudy 
Cloudy 


Mucopus 


Cloudy 


Pus 


Mucopus 


Vucopus 


M ucopus, ( dele Tr 


Mucopus 


Mucopus 
Mucopus 
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GROUP B. 


| 
Case Nasal Culture | Antrum Culture | Irrigation 
| | 
20A jLeft: A. bronchisepticus. |Mucopus 
1B. (Left: Mixture includ-|Leit: Same as nose. |Clear 
(Same patient} ing Staph. aureus. 
as 20A.) | 
a | | 
2B. }Right: Scanty growth|Right: Heavy growth of|Clear 
| of Staph. aureus. | Staph. aureus and A.| 


bronchisepticus. 


21A. | iLeft: Pure culture of A.|Ciear 
bronchisepticus. 


| Ge. (Left: Staph aureus. |Left: Slight growth of A.|Clear 
(Same patient bronchisepticus and A. 
as 21A.) | | metalcaligenes. 
4B. |Left: Staph. aureus/Left: No growth. Clear 
(Same patient) and Strep. hemoly- 
as 21A.) ticus. 
5B. Left: Staph. aureus. |Left: No growth. Mucopus 
6B. Left: No growth. Right: No growth. Cloudy 
Right: No growth. (Left: No growth. SI. Cloudy 
7B. Right: Mixture with|Right: Same as nose. Clear 
proteus vulgaris 
predominating. 
8B. Left: Mixture with|Left: Slight growth of/Mucopus 
Staph. aureus pre-| pneumococcus. 
dominating. No 
pneumococci found, | 
Right: Same as left. |Right: Heavy growth of a/Thick mu- 
| mixture with pneumo-} copus 
coccus predominating, 
OB. iLeft: Staph. aureus. |Left: Staph. aureus and|Mucopus 
Strep. nonhemolyticus. 
10B. Left: Slight growth|left: Staph. albus. Clear 
pneumococcus,| 
Staph. albus and| 
Gram positive bacil- 
| lus. 
|Right : jRight: Pneumococcus, Clear 
Heavier growth of} Staph. albus, and Gram 
the above. | positive bacillus. 
11B. Left: Strep. viridans.|Left: Strep. viridans. Clear 
Right: Strep. viri-|Right: Strep. viridans. Clear 


dans 
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GROUP B (Continued). 











3 ; l ; nee 
Case Nasal Culture | Antrum Culture | Irrigation 
os a a Un ae oe : : | 
12B. Left: Gram _ positive|Left: Strep. hemolyticus, | Mucopus 
bacillus. Strep. viridans and Gram] _ odor. 
positive bacillus. | 
‘ —_— - - bs 
13B. Left: Staph. aureus. |Left: Staph. aureus and/Clear 
Strep. viridans. | 
22A. iLeft : Strep. nonhemolyti-|Mucopus 
cus and A. bronchisepti-| 
cus. 
Right: No growth. SI. cloudy 
14B. Left: Heavy growth/Left: Same as nose. Mucopus 
(Same patient] Strep. hemolyticus. 
as 22A. 
15B. Left: Staph. aureus. |Left: Same as nose, ‘Mucopus 
Right: Staph. aureus./Right: Same as nose. Mucopus 
ae La ee |--- 
23A. iLeft: Heavy growth of|Mucopus 
mixture including Staph.| 
albus, Staph. aureus and| 


A. bronchisepticus. 
Right: Secanty growth as|Mucopus 











left. 
16B. bert: |Left: Heavy growth same|Mucopus 
(Same patient} Moderate growth H.|} organisms as nose. 
as: Zan.) influenza and occa-| 
sional colonies of 
Staph. 
Right: Same as left./Right: Same as left. Mucopus 
17B. Left: Staph. aureus. |Left: Strep. hemolyticus,|Clear 
Right: Staph. aureus.} A. ammoniagenes and A. 
| boc ker. 
|Right: Same as left. Clear 
18B. Left: Staph. aureus. Left: Strep. viridans. Mucopus 
Right: Staph. aureus. /Right : Strep. viridans. Mucopus 
19B. Right: Staph. aureus./Right: Mixture including|Clear 
Staph. aureus, A. am-| 
moniagenes and A. book-! 
| eri, 
20B. Left: Mixture withjLeft: Slight growth of|Cloudy 
marked — predomi-| mixture including Strep.| 
nance of Strep. he-| hemolyticus, proteus vul-| 
molyticus and occa-| garis and E. dubia. 
sional Staph. aure-| 
us: 
Right: Same as left. |Right: Same as left. Pus 
21B. Right: Staph. albus. |Right: Staph. albus. (Cloudy 
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THE BACTERIOLOGY OF THE MAXDIELARY SINUS: 
LABORATORY ASPECT.* 
RutuH E. Getty, B. S., 
CHICAGO. 


Many no doubt are familiar with the earlier work on the 
bacteriology of the maxillary sinus. Lewis and Turner’ published 
their findings in 1905 and further studies in 1910.° The cultures 
were Obtained with swabs either from antrum cavities or from 
the middle meatus of the nose after posturing the patient, later 
from washings of the nasal sinus through the nose. 

In 1919, Dean and Armstrong* published the bacteriologic find- 
ings in cultures obtained from children by means of a puncture 
cannula and syringe with which they flushed the sinus with sterile 
salt solution several times. 

In the same year Crowe and Thacker-Neville’ made a study of 
organisms found in the maxillary sinus, using a method similar to 
that of Dean. 

Ik. \Watson-Williams* conducted an investigation in 1929 during 
a pneumonia epidemic, finding a high incidence of pneumococcus 
infections. He used the cannula method. 

In 1930.a very comprehensive bacteriologic and cytologic study 
of the maxillary antrums in children was published by Ashley 
and rick." They used the cannula method of Dean and later sub- 
stituted a No, 19 spinal puncture needle. A detailed discussion 
of cultural methods is given in their article published in the 
ANNALS OF OroLoGy, RHINOLOGY AND LARYNGOLOGY, June, 1930. 

l'rederick B. Balmer’ made a study of the relation of clinical 
to bacteriologic observations in normal as well as in diseased max- 
illary antrums. 

The findings in these publications are similar, though there 
is variation in the percentage of cases in which each organism 1s 

*Read before the Chicago Laryngological and Otological Society. 


October 3, 1932. 
From the laboratory of Wesley Memorial Hospital, Chicago. 
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found, as well as in the number of sterile cultures and mixed 
cultures reported. The organisms listed include staphylococcus 
aureus and albus, streptococcus hemolyticus, fecalis and viridans, 
pneumococcus, hemophilus influenze, micrococcus catarrhalis, 
proteus, diphtheria and diphtheroid bacilli, as well as others in 
smaller numbers. 


Our method of obtaining cultures has been described. Since the 
identification of organisms was made as routine bacteriologic pro- 
cedure without, until recently, any intention of making a report, 
extensive serologic and virulence tests have not been made. How- 
ever, the identification of organisms was made in each case after 
careful isolation and with thorough cultural procedures. 


The value of the bacteriologic findings in a report of this kind 
is naturally dependent on the care exercised in isolating and iden- 
tifying organisms. Therefore we feel justified in describing our 
methods. 

Ordinarily from 5 to 15 cc. of antrum washings are sent to 
the laboratory. We have purposely omitted centrifuging the wash- 
ings to concentrate the organisms, first, because we feel that any 
organisms present in the antrum in sufficient quantity to cause 
trouble will be numerous enough to culture from the fluid directly, 
and second, because we do not want to concentrate possible con- 
taminants from the nose, and give them an opportunity to multi- 
ply during the delay. Therefore the cultures are made directly 


from the fluid as soon as it reaches the laboratory. 


In each case a freshly poured blood plate is streaked, and a 
tube of nutrient broth is heavily inoculated. This broth is pre 
pared from fresh beef and contains whatever sugar is present in 
the muscle. 

The plates give a conception of the numerical relationship of 
one organism to another so that we can determine which organism 
predominates in the antrum. Almost without exception the plate 
showed the same organisms as the broth; however, it made possi- 
ble immediate isolation for identification. Only those organisms 
which appeared in numerous colonies on the plates were identified 


and included in the series. 
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In addition to morphology and appearance on blood plates, 
the bile solubility test was used as a means of differentiating pneu- 
mococci and streptococci. 

Gram negative bacilli were identified by means of fermentation 
reactions, ability to produce indol, nitrate reduction, gelatin lique- 
faction and motility. Influenza bacilli were identified by mor- 
phology, failure to grow on any medium which did not contain 
blood, and nitrate reduction. 

Alkaligenes bronchisepticus deserves more detailed discussion, 
since this is the first time to our knowledge that it has been re- 
ported as isolated from human antrums. It is a bacillus belonging 
to the same genus as alkaligenes abortus and melitensis, the 
organisms of undulant fever. It was first isolated in 1910 by 
N.S. Ferry* of the Parke, Davis and Company Laboratories from 
dogs dead of distemper. It was recovered in seventy-one cases 
in pure culture. J. P. M’Gowan,° bacteriologist of the Royal Col- 
lege of Physicians Laboratory, Edinburgh, described the organism 
again in 1911 as isolated from dogs and cats presenting the 
symptoms of distemper—that is, sneezing, coughing, vomiting, 
watering at the eyes, purulent discharge from eyes and _ nose, 
diarrhea, rise of temperature, emaciation, paralysis and chorea. 

The organism is pathogenic for rabbits, causing snuffles, and 
for guinea pigs, causing respiratory infection. 

The three cases in which alkaligenes bronchisepticus was iso- 
lated from human subjects are as follows: M’Gowan? described 
a case of very irritating chronic nasal catarrh caused by alkali- 
genes bronchisepticus in a man constantly handling rabbits and 
guinea pigs in the laboratory. 

The case of a child of 5 years, who developed mild symptoms 
of pertussis twelve days after handling a rabbit which had snuf- 
fles, was reported by Brown.'® A cough plate taken from this 
child developed 60 per cent colonies of alkaligenes bronchisepticus. 
The same organism was isolated from her pet. 

In a personal communication to Brown,’* Ferry wrote that he 
and the New York Board of Health Laboratory had recovered 
the bacillus from the sputum of a laboratory worker who had a 


typical case of “grippe.” 
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Alkaligenes bronchisepticus, isolated from seven out of our 
forty-four cases, was identified by means of the following mor- 
phologic and cultural characteristics: It is a very small, Gram 
negative bacillus, actively motile, usually found singly, but occa- 
sionally in chains. It grows readily on ordinary media in small, 
rather shiny colonies. Sugars are not fermented, indol is not pro- 
duced, nitrates are not reduced and gelatin is not liquefied. Milk 
becomes alkalin. There is an abundant light brown growth on 
potato medium, 

‘ive of these cases returned for second cultures, from three 
to twelve months after the first cultures were taken, but in each 
case the bacterial flora was changed, and alkaligenes bronchisep- 
ticus was not recovered. 

Dr. Maclay has given you a discussion of the organisms of 
groups A and B with regard to clinical findings and character of 
the antrum washings. Table | presents a brief summary of the 
bacteria found in the entire series of sixty antrums. 

Out of sixty antrums, five, or 8.3 per cent, are sterile ; nineteen, 
or 31.6 per cent, show pure cultures, and the remaining thirty-six, 
or 60 per cent, show a mixed growth. 

The organisms found in pure cultures are staphylococcus aureus 
in eight antrums, staphylococcus albus in two antrums, strepto- 
coccus hemolyticus in two, streptococcus viridans in four, pneu- 
mococcus in one, and alkaligenes bronchisepticus in two. 

Staphylococcus (aureus or albus) was present in thirty-seven 
of the antrums, while streptococcus (hemolyticus, viridans, or 
nonhemolyticus) was found in twenty-six. 

Pneumococcus and hemophilus influenze occurred respectively 
in only three antrums. 

The genus alkaligenes was recovered seventeen times in all, 
from nine patients. It is represented by four species: bronchisep- 
ticus, bookeri, ammoniagenes and metalcaligenes. The last three 
species are said by Bergey to be isolated from the intestinal tract. 
Their pathogenicity for animals is not given. 

Proteus asiaticus as well as the commonly found proteus vul- 


garis appeared three and four times respectively. 
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The genus escherichia, commonly known as the colon group, 
has three representatives in the series: communior, neopolitana, 
and dubia. 


Micrococcus catarrhalis was isolated from only one antrum in 
this study. 


Spirilla and fusiform bacilli were found once by direct smear. 


In the series as a whole, then, there were eighteen different 
species found, representing nine genuses. The differences between 
species in some cases are extremely slight. We recognize the pos- 
sibility that some of the closely related organisms may be variants 
of one organism rather than distinct species. Although some bac- 
teriologists feel that there has been excessive subdivision in the 
past, we must follow, in a study of this type, the recognized 
classification as compiled by Bergey and a committee of the So- 
ciety of American Bacteriologists. 


As was previously stated by Dr. Maclay, cultures from the 
nose as well as from the sinus were taken only in the latter part 
of our series. The results of this comparative study indicate that 
antrum cultures taken by the method used in this series are 
apparently not subject to serious contamination from the nose. 
Two cultures were sterile in both antrum and nose; three were 
sterile in the antrum washings but not in nasal cultures; eleven 
showed the same organisms in both, though in several cases a 
heavier growth from the antrum; and fourteen showed definite 
growths of pathogenic organisms in the antrum cultures which 
were not present in nasal cultures. 


A bacteriologic study of sinuses is not complete unless it is 
correlated with pathologic findings. The only means that we 
have in the laboratory of determining this second factor is the 
examination of cellular contents. In this series of cases a micro- 
scopic study of sediments was not made in each case. We propose 
to include a thorough cytologic study of antrum washings in the 
future. Such information, regarding the presence or absence of 
pus, as was obtained from gross examination of the washings in 
the present series, is included in the table. 
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TABLE I. SUMMARY OF FINDINGS FROM SIXTY ANTRUMS. 


Cultures | Washings 














| Mixed Cloudy | 
and Pure Pure (Pus) } Clear 

ECHR sore rstnie ce oaye/anverienie 5 a” | 4 1 
Staphylococcus aureus........ 28 8 | 23 5 
Staphylococcus albus..........] 9 2 4 | 2 
Streptococcus hemolyticus..... 12 2 10 } a 
Streptococcus non-hemolyticus 4 as 4 ' 
Streptococcus viridans........ 10 4 y 3 
PHREUINGCOCCUS. «... <.-<6.<0008- 3 1 2 1 
Hemophilus influenze......... 3 a 3 -_ 
Alkaligenes bronchisepticus . 10 2 8 y. 
Alkaligenes bookeri..... 3 | 3 
Alkaligenes ammoniagenes. . . 3 | 3 
Alkaligenes metalcaligenes..... 1 ses 1 
PROtCHS VilGaTlS <<. i ccces 6 4 3 1 
PYOtUS ASIAUICUS..<.5 6-660 005 «0% 3 a 
Escherichia communior....... 2 Z | 
Escherichia nepolitana........ 1 | 1 
Bschetichia: Guba... 0.062002. Z | 2 
Micrococcus catarrhalis....... 1 1 | 
Spirilla and = fusiform bacilli 

(by direct smear).........- ] l 


In future studies we propose to compare cultures taken by 
means of the cannula method with those taken by the present 
method, to make direct smears in each case for the purpose of 
studying cellular contents, and to utilize anaerobic culture 
methods. 
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XLIV. 


PARATHYROID INSUFFICIENCY: REPORT OF SOME 
RESPIRATORY CASES.-* 


FRANK B. KIstNer, M.D., 
PORTLAND, ORE. 


Parathyroid insufficiency results from extirpation, injury or 
disease’of the parathyroid glands and manifests itself by disturb- 
ances of the neuromuscular system, characterized by tetany, irreg- 
ular or intermittent, and later by trophic changes. This group of 
symptoms is the result of a disturbance of calcium metabolism. 
It is relatively rare, but, due to the increasing number of opera- 
tions for disease of the thyroid gland, with the occasional un- 
avoidable injury to the parathyroids, and considering the very 
serious results of prolonged disturbance of the calcium metabo- 
lism, | thought it worth while to report the cases to follow. 

Acute tetany of the adductors of the cords may be among the 
first symptoms of parathyroid insufficiency, occurring a few days 
after a goiter operation. It is practically always accompanied 
by other unmistakable symptoms which indicate immediate cal- 
cium therapy, and is consequently not of so much interest to the 
laryngologist as are those delayed manifestations that occur after 
the patient is dismissed following recovery from a goiter opera- 
tion. 

[ shall give the history of the first case in considerable detail, 
as it illustrates so well many of the interesting phases of chronic 
hypoparathyroidism. 

Case 1.—June 24, 1930, a married woman, age 42, came to me complain- 
ing of intermittent difficulty in breathing, which was worse at night. She 
said that this had bothered her off and on for several years, that her 
vision was poor and getting worse. Her general health had been poor 

*Read before the Western Section of the American Laryngological, 
Rhinological and Otological Society, Inc., at San Irancisco, January, 1933. 
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for some time. She had a goiter removed at the age of cighteen, twenty- 
five years ago, and said she had trouble talking and swallowing for three 
Had recently had all of her teeth ex- 


months following the operation. 
Nose and throat examination was 


tracted on account of dental sepsis. 
negative except for fixation of the right cord with atrophy. There was 
no inflammatory trouble in the larynx: the function of the left cord was 
perfect. The airway was adequate, and the voice was good. I[ did not 
feel that the respiratory difficulty could be explained on the basis of the 
palsied cord alone, and sent her to the medical side of the Portland Clinic 
for a complete physical examination. They elicited the following infor- 
mation: 

C. C—Weakness, nervousness, and blurring of vision. Has occasional 
frontal headache, occasional attacks of dizziness. Ringing and roaring 
in ears for two or three days at a time; no deafness. General diminution 
of vision in the last six or eight months, getting worse. Now unable to 
The appetite is poor. Has considerable gas with distress. 


read newsprint. 
Present trouble dates back to 


Bowel movements irregular; takes physic. 
1905 when patient had a little trouble swallowing, which was said to be 
due to a goiter, which was removed. Following this operation she had 
choking spells and smothering sensation with complete loss of voice for 
three months, which finally recovered. In 1913 her first child was born, 
without complications, but she was very run down and weak. Developed 
a severe neuritis in the arms, a sensation of formication in the face, and 
the smothering spelfs returned. She improved slowly until 1918 when her 
second child was born, when again she became exhausted and her neuritis 
became much worse. Her teeth were examined and many abscesses found. 
While under gas for the extraction of these teeth she had what she calls 
a convulsion. After removal of the teeth the neuritis subsided and she 
felt much better. 

In 1920 she had a second convulsion which came on at night. Her tecth 
were examined again and one or two dead ones extracted. Again she felt 
better, but between 1920 and 1928 she had:four convulsions. They always 
came on when lying down, usually at night, and always consisted of a 
smothering sensation. In the night of June 3, 1930, she again had a con- 
vulsion, the first in two years. 

The characteristics of the respiratory seizures are that they always 
come when lying down, consist of a smothering sensation with a stridu 
lous sound; often occur when arms are raised above the head, during 
sleep. Sleeps with several pillows to avoid getting in this position. There 
is no jerking or rigidity, and no involuntary evacuation of the bowel or 
bladder. 

\ complete physical examination revealed a beginning opacity of the 
lens in both eyes, a soft systolic murmur at the apex, which was not con- 
sidered organic, a moderate visceroptosis, secondary anemia, with hemo- 
globin of 60 per cent. Chvostek and Trousseau signs were absent. Blood 
calcium was not estimated. The patient was put upon treatment to correct 
the anemia and on a diet and regime prescribed to regulate the gastroin- 
testinal tract. By the middle of the following month she reported that 
she was feeling much better in every way. This improvement continued 
during the summer. August 18th the hemoglobin was 79 per cent. 
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She did not report again until February 17, 1931. Her respiratory dis- 
tress had recurred with increased intensity. At this time the right ary- 
tenoid was hyperemic and edematous. She was advised not to use her 
voice, and an alkali steam inhalation was prescribed. Within a week she 
was fairly comfortable again. On March 22nd she returned, with the 
statement that for five days and nights she had heen having more difficulty 
than ever before. All inflammatory reaction had disappeared from the 
larynx. The airway was adequate and the function of the left cord was 
normal. Her husband stated that during the seizures she made a crowing 
sound like a croupy child. She was sent back to the medical side for 
recheck. Nothing new was brought out in the history except that in the 
recent attacks her hands would cramp, her voice would become hoarse, 
and she would be short of breath for hours before the climax of the 
tetany when her arms would cramp up and be folded across her chest, and 
her breathing become stridulous and extremely difficult. 

Physical examination was the same as before, but in addition Trousseau 
and Chyostek signs were strongly positive. Blood calcium was 5.31 mgs. 
per 100 cc. of serum (normal being 10 mgs. for 100 cc. of serum), Recog- 
nizing now that we were dealing with parathyroid tetany, .5 cc. of para- 
thormone was given intravenously and calcium lactate and cod liver oil 
were prescribed. This was the 22nd of March. On the 24th she reported 
feeling much better, sleeping well. March 29th she reported feeling fine; 
no cramping; no difficulty in breathing. Trousseau and Chvostek negative. 
Blood calcium 6.76. 

We shall not give the details of treatment, as it is our opinion that this 
intricate problem should be handled by a competent internist. It is suffi- 
cient to say that parathormone was discontinued, as some individuals 
acquire an immunity to it, and it was thought best to supply calcium 
rather than mobilize the body calcium. The patient reported in November 
last that she was feeling fine in every way, had gained twenty pounds in 
weight, and had no trouble with her voice or breathing. There was no 
improvement in her vision. 

The outstanding phases of this history suggesting parathyroid 
insufficiency are these: Poor health dating back twenty-five years 
and following an operation for goiter, at which time the right 
recurrent nerve was injured. Severe intermittent respiratory diffi- 
culty which it was difficult to explain on the basis of a unilateral 
cord palsy. First evidence of parathyroid insufficiency coming 
after pregnancy when her calcium would be very low on account 
of the demands of the fetus. Absence of characteristic signs of 
parathyroid insufficiency (Chvostek and Trousseau) at the time 
of the first examination, and her improvement during the next 
three months, This was probably the result of solar radiation, 
mobilizing her hody calcium during the summer months ( Boothby, 
Haines, Pemberton, \. J. M. S., Vol. 181, p- 92). Laryngeal 
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spasm when lying down, particularly when the arms are raised 
above the head, necessitating the use of several pillows in order 
to sleep. 

We suggest that spasm in this position was induced as the 
result of putting tension on the left recurrent laryngeal nerve and 
thus subjecting it to the pulsation of the aorta, resulting in a 
stimulation analogous to percussion of the seventh nerve in 
eliciting Chvostek’s sign. 

In an article by Boothby, Haines and Pemberton, they speak 
of having occasionally observed cases in which the facial ex- 
pression suggested myxedema and they expected a low metabolic 
rate. They found, however, that the rate was above normal and 
the serum calcium was low, and that these patients improved rap- 
idly on treatment for parathyroid insufficiency, 


Case 2.—March 17, 1932, a married woman, age 56, was referred on 
account of choking spells. The internist could find nothing in his exami- 
nation to account for her trouble. She described these spells as feeling 
as if the wind pipe had collapsed; has trouble getting the breath in, crows 
and makes a terrible noise trying to breathe in, is completely exhausted 
afterward. The spells began about a year before she consulted me, and 
recurred every two or three weeks. It did not make any difference what 
she was doing. They might occur at night or while working. 

In 1924 she had an operation for an adetioma of the thyroid, and stated 
that her convalescence was uneventful but that she had been conscious 
of a certain tenseness in her neck ever since the operation. 

Her nose, naso-pharynx and oropharynx showed no pathology. In the 
larynx there was a generalized edema, of moderate degree, more pro- 
nounced over the arytenoids; the cords were slightly thickened and looked 
soft. Movements of the cord were normal and the airway was adequate. 
The larynx did not have the appearance of an inflammatory condition, but 
had an indolent, pale grayish look. It was not so much the face as the 
appearance of the larynx that made me think of a myxedema. The basal 
metabolic rate was not low. Chvostek and Trousseau signs were not 
present. The serum calcium was 7.3 mgs. per 100 cc. Calcium lactate and 
cod liver oil were prescribed. The larynx was examined one month later, 
at which time it appeared perfectly normal. She reported that she was 
feeling fine. Had not had croup since taking the calcium and stated that 
she no longer feels the tenseness in her neck. She is still taking calcium 
and cod liver oil and has had no trouble to date. 


The outstanding thing in this history is that, presupposing the 
injury to the parathyroids occurred at the time of the goiter oper- 


ation, it was seven years before she developed symptoms severe 


enough to bring her to a physician. 
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The appearance of the larynx in case 2 brought forcibly to my 
mind a larynx that had given me much worry some years before. 

Case 3.—An unmarried man, age 46, came for relief of a persistent 
hoarseness April 15, 1925. Chief complaint was hoarseness, below par, 
and a tendency to nervousness. These symptoms came on following an 
operation for goiter in December, 1924. 

His larynx showed a moderate, generalized pale pasty looking edema, 
with some infiltration about the tip of the left vocal process. Motility of 
the cords normal. There was no infection in the nose, sinuses, or phar- 
ynx. A diagnosis of chronic laryngitis, without apparent cause, was made, 
and he was treated accordingly. ‘There was no change in the condition 
of his larynx, and in May he was given a complete physical examination, 
which disclosed nothing that could account for the condition of his 
larynx. Basal metabolic rate was within normal limits. Blood calcium 
was not estimated. During the summer there was some improvement, but 
there was always some edema and huskiness of the voice. During Sep- 
tember‘and October he lost all that he had gained, and in addition had 
occasional very mild attacks of dyspnea. His condition remained un- 
changed until January, 1926, when he was advised to spend the rest of the 
winter in a warmer, more sunny climate. Returning in June, he reported 
complete relief after the first two weeks in Arizona. His larynx was 
free from edema and his voice normal. 

While the evidence in this case is not conclusive, the sequence 
of events and its resemblance to case 2 would justify a tentative 
diagnosis of mild parathyroid insufficiency with spontaneous 
recovery. 

In making the diagnosis of parathyroid insufficiency we should 
not place too much reliance upon the estimation of the blood cal- 
cium. This is an extremely delicate chemical process which has 
innumerable possibilities for error, and there are many things 
about the physiology of calcium metabolism that are not known. 
In the milder forms of insufficiency, without definite signs of 
hyperirritability, the therapeutic test may solve the problem. 

Details of treatment and management of parathyroid deficiency 
will be found in an article by Boothby, Haines and Pemberton, 
published in the American Journal of Medical Sciences, Volume 
181, 1931, page 81, which contains a very complete bibliography. 
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XLV. 


LIGATION OF THE EXTERNAL CAROTID ARTERY 
FOR TRAUMATIC NASAL HEMORRHAGE. 


M. C. Jounson, M. D., And M. E. Foster, M. D., 
Fort Smitu, ARK. 


The literature of the past ten years contains few references to 
cases of severe nasal hemorrhage requiring ligation of the exter- 
nal carotid artery. Hyde' reported a case where ligation of this 
vessel was necessary to control an idiopathic nasal hemorrhage. 
Abrahams? also found this procedure necessary in a case of severe 
nasal bleeding following a sphenoid and ethmoid operation. More 
recently Brickers* reported a case of severe bleeding following 
infraction of the middle turbinate, which also required ligation of 
the external carotid artery. External trauma to the nose pro- 
ducing a hemorrhage so severe as to require ligation of this vessel 
is not mentioned in the literature. In all of the cases reported, 
bleeding did not recur at any time after ligation. In the case to 
be reported severe nasal bleeding occurred five days after, and 
moderate bleeding seven days after ligation of the vessel. 

J. W., aged 38 years, school teacher, was admitted to the hospital Sep- 
tember 6th, 1932. He stated that eleven days previously he had been hit 
on the left side of the nose by a batted baseball. Bleeding from the right 
nostril followed immediately and continued for two and one-half hours 
until controlled. He then did not bleed any more until seven days later, 
when he began to bleed profusely, anteriorly and posteriorly from the 
right nostril. This was controlled by the use of packs. On the ninth day 
following the injury bleeding again occurred. Anterior and posterior 
nasal packs saturated with fibrogen (local) were inserted, and fibrogen 
(oral) was given. This procedure controlled the hemorrhage. On the 
next day the packs were removed, but were replaced immediately, due to 
the profuse bleeding that occurred following their removal. He stated 
that he believed he had lost a pint and one-half of blood in the past twenty- 
four hours. Several weeks prior to the accident a tooth had been removed 
without any excessive loss of blood. 

Examination showed a well developed male who appeared pale and 
anxious. Anterior and posterior packs were in place in the right nostril. 
Tenderness and crepitus were present over the left nasal bone and over 
the adjoining portion of the superior maxilla. Anesthesia of the upper 


left incisors and canine teeth was present. The temperature was 97.8 
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degrees F., pulse 98 and blood pressure 120/80. Laboratory findings at 
this time gave the following: Hb. 49 per cent, R. B. C. 2,640,000, coagula- 
tion time 3 minutes and 55 seconds. Urine analysis was negative in all 
respects. The Kahn and Kolmer reactions were also negative. 

The packs were not disturbed until two hours after admittance, when 
profuse bleeding from the right nostril occurred. Both packs were then 
removed and the nostril inspected. During this procedure the bleeding 
stopped spontaneously. The septum was seen to be markedly deflected to 
the right, practically closing the nostril in its superior portion. Several 
petechial spots in Kiesselbach’s area were present. These were cauterized 
with silver nitrate. Examination of the region posterior to the septal 
deflection was difficult, but any area that might account for the profuse 
bleeding could not be visualized. Four hours later profuse hemorrhage 
from the right nostril again appeared and was controlled by the insertion 
of anterior and posterior packs. During the next two days profuse bleed- 
ing occurred on several occasions with the packs in position. On the 
morning of the fourth day after admission the pulse rate had increased 
to 140 and the temperature to 100 degrees F. The Hb. and R. B. C. had 
dropped to 33 per cent and 1,760,000, respectively. Ligation of the exter- 
nal carotid artery under local anesthesia was then agreed upon as the 
most logical treatment. The vessel was ligated and a ligature looped 
around the common carotid artery of that side, the ends being brought out 
through the incision, but left untied. Bleeding which was present during 
the operation stopped immediately upon ligation of the external carotid 
artery. The hemoglobin having fallen to 19 per cent, a transfusion of 
500 cc. of citrated blood was given the next day. On the fifth day follow- 
ing ligation profuse bleeding again appeared: from the right nostril, and 
anterior and posterior nasal packs inserted which controlled the hem- 
orrhage. Moderate hemorrhage occurred on the seventh day with the 
anterior and posterior packs still in place. On this occasion he fainted 
and had a convulsion. Ten cc. of antivenin were given intramuscularly 
and the bleeding stopped and did not return again. Two more transfu- 
sions were given in the next week. The anterior and posterior packs 
were left in place for ten days and then removed. The patient was dis- 
charged from the hospital twenty-four days after admittance. At that 
time the hemoglobin was 43 per cent and the red blood count 2,740,000. 
Sensation was returning to the previously anesthetic teeth. Roentgeno- 
grams taken October 12th, 1932, showed a linear fracture running the 
length of the left nasal bone and a separation of the nasal bone at the 
frontonasal articulation. 


COM MENT. 


Ligation of the external carotid artery was decided upon when 
the usual methods for the control of nasal hemorrhage failed. 
The deflection of the septum present rendered any inspection of 
the posterior portion of the nares difficult. If the bleeding point 
could have been seen, it might have been possible to control it 


with cautery. 
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The sphenopalatine, the facial, the ascending pharyngeal and 
the palatine arteries which supply all of the nose, with the excep- 
tion of ethmoid vessels, are derived from the external carotid 
artery. The anterior and posterior ethmoid branches of the oph- 
thalmic are derived from the internal carotid artery. It was 
evident that the bleeding was from a vessel derived from the 
external carotid artery when ligation of this vessel stopped the 
hemorrhage instantly. 

Abrahams? states that ligation of one external carotid arrests 
the circulation of that side for only a brief period and that within 
a few days circulation is completely re-established by free com- 
munication with branches of the opposite side. This we believe 
was evidenced in our case, when profuse bleeding occurred five 
days after ligation. If the bleeding had continued it was our inten- 
tion to ligate the external carotid artery of the opposite side. 
A ligature was placed around the common carotid, but not tied, 
at the time of ligation of the external carotid. This was done as 
a precautionary measure, should ligation of the external vessel 
fail. It was removed in three days, since it was believed that the 
bleeding had been completely controlled. Sudden ligation of the 
common carotid has been shown by Wheeler* to be dangerous, 
and we preferred not to take this step unless absolutely required. 

Antivenin was given to decrease the capillary permeability. To 
rule out the possibility of pathologic hemorrhage the coagulation 
time (Lee and White method), the prothrombin time, the clot 
retraction time, the calcium time and the bleeding time (Duke 
method) were taken and found normal. Haden’s’ article on path- 
ologic hemorrhage is most complete in this respect. 

It will be noted that the anterior and posterior nasal packs 
inserted on the fifth day after ligation were left in place ten days. 
This we realize is contrary to all teachings. The danger of sinus 
and middle ear involvement is great, but after reading an instance 
cited by Bernheim,® where a nasal pack was left in place ten days, 
due to exceptional circumstances, we felt that this case also con- 
stituted an exception to the rule. However, the tympanic mem- 
branes were examined daily for any sign of a beginning ear com- 
plication. 
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It was evident from the anesthesia of the upper left incisors 
and the canine present that the left anterior superior dental nerve 
had been traumatized. This nerve, a branch of the maxillary, is 
given off posterior to the infraorbital foramen and descends in 
a canal in the anterior wall of the maxillary sinus, 

On admission a fracture of the left nasal bone could be deter- 
mined by palpation. However, no attempt was made to correct 
this condition, as we were more concerned in stopping the per- 
sistent nasal bleeding. 

The standard texts on rhinology do not make any mention of 
ligation of the external carotid artery being necessary to control 
nasal hemorrhage. This omission has been noted in the other 
cases reported. 


SUM MARY. 


A case of traumatic nasal hemorrhage requiring ligation of 
the external carotid artery is reported. It was shown in this case 
that collateral circulation after ligation of the external carotid is 
established in a space of five days. 

CoorER CLINIC BLbG. 
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XLVI. 
BRAIN ABSCESS: A BACTERIAL STUDY.* 
Horace R. Lyons, M. D., 
CHICAGO, 


Brain abscess occurring in the course of chronic otitis media 
is a well known complication. The majority of these abscesses 
seem to select the temporal lobe in’ preference to other areas 
within the brain. It is also interesting to note that a large per- 
centage of brain abscesses complicating chronic middle ear dis- 
ease occur following mastoidectomy. This may be accounted for 
by the fact that a radical mastoidectomy is done for the protection 
of intracranial complications, early signs or symptoms having 
already presented themselves, for example, vertigo or persistent 
headache. However, it is striking that in the history of cases of 
brain abscesses complicating chronic middle ear disease there is 
very frequently a history of a relatively recent mastoidectomy. 
This association seems reasonable in that the operation opens fresh 
areas of bone and soft tissues, in a chronically infected area, which 
are abundantly supplied with blood vessels. All necessary local 
conditions are therefore present to make possible a retrograde 
intracranial thrombophlebitis or periphlebitis ultimately ending in 


a brain abscess. 


The classification of these abscesses by Eagleton into adjacent, 
metastatic and idiopathic seems adequate. Doubtless most all 
brain abscesses complicating chronic middle ear disease are clas- 
sified as adjacent, being due to a retrograde thrombophlebitis or 
periphlebitis, having as their source one of the many structures 
in the mastoid, middle ear or labyrinth which have abundant vas- 
cular and lymphatic association with the brain. Metastatic brain 
abscesses from the heart, liver, lungs, etc., are well known and 


eccur frequently. Idiopathic abscesses of the brain are a most 


*Read before the Middle Section meeting of the American Laryngologi- 
cal, Rhinological and Otological Society at Cincinnati, Ohio, January 9, 1933 
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doubtful group in that they all probably belong to one of the other 
groups. Interesting idiopathic abscesses have been rightly reclassi- 
fied through the finding in the tonsil and teeth of the same bacteria 
as was found in the abscess cavity. The fusiform bacillus found 
in the tonsil has been reported as the cause of a brain abscess in 
an otherwise normal individual. 

The case | wish to report is one of a cerebellar abscess compli- 
cating chronic otitis media and radical mastoidectomy, in which 
the bacteria found in the brain abscess were located abundantly 
in the teeth and peridental structures and to some extent in the 
middle ear. The patient was under constant observation for over 
six months, which included considerable of the preoperative 
course of local treatments for chronic otitis media. 

The natient, a male aged 39, presented himself to the outpatient service 
at St. Luke’s Hospital with a history of a chronic discharging right ear 
for approximately five years. Deafness in that ear was profound and 
discharge was copious with considerable odor. 

The patient was treated regularly on my service beginning December 
28, 1931, and in addition his ear was thoroughly cleaned twice daily by 
his wife. In March, 1932, the patient complained of right sided headache, 
which was unusual in that he had not been subject to headaches in the 
past. His ear continued to discharge without interruption after his treat- 
ments were started in December. The headache recurred frequently, al- 
ways on the side of the discharging ear, until early in April, when he had 
his first attack of vertigo. By the second week in April he therefore pre- 
sented a series of signs and symptoms which were essentially a chronic 
otitis media of five years’ duration which had resisted local ear treatment 
for over three months and then had developed headache and vertigo. The 
indications were abundant to urge a radical mastoidectomy for protection 
of intracranial complications which seemed imminent. 

On April 12, 1932, I did a typical radical mastoidectomy, finding a 
cholesteatome in his right middle ear and mastoid. The dura of the 
temporal lobe was not exposed by the diseased process or by the operation 
and the sigmoid sinus was not exposed. There was no facial paralysis 
present the first postoperative day but on the fourth day there was a 
swelling of the right side of his face and a right facial paresis was noted. 
Also, he was unable to open his mouth sufficiently to chew food. His teeth 
were found to be so destroyed by caries that extraction of all teeth and 
roots was advised. The gums were infected and receded from his tecth, 
dental care obviously having been neglected. On April 20 the facial swell- 
ing and seventh nerve paresis had entirely disappeared. Discharge after 
the operation was abundant through the external car. The immediate 
postoperative course was otherwise unimportant and he was discharged 
from the hospital on April 29, 1932. Culture of the discharge at this time 
showed a mixed infection having a short chained streptococcus but con- 
sisting mostly of staphylococcus. Blood examinations on April 13 showed 
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4,870,000 erythrocytes, 12,000 leucocytes and 95 per cent hemoglobin, Pulse 
was 84. A differential count showed 55 per cent were polymorphonuclear 
neutrophils and 30 per cent lymphocytes. 

From April 29 to May 24 the patient was seen for treatment and obser- 
vation in the outpatient department. Discharge was constant and in 
varying amounts. Headaches became a prominent symptom and he now 
felt so nauseated that he consumed but little solid food. On May 24 the 
patient was again sent into the hospital because he vomited after meals 
and had a persistent headache. Examination revealed a variable pulse rate 
but generally lower than previously. Eye examination by Dr. Brawley 
showed an early choked disc, especially in the right eye. No external 
ocular paralysis was noted but he now had a definite peripheral right 
seventh nerve paresis. Neurological examination by Drs. Hall and Fen- 
tress showed no rigidity of neck and no Babinski. Pulse rate averaged 
approximately 56. There was no ataxia. Finger to nose test, heel to knee 
and station were normal. No weakness of extremities existed. Daily 
examinations were repeatedly made with no increase in neurological or 
eye findings. Vomiting ceased and the patient was discharged from the 
hospital June 4 but was exhibited one week later as a brain abscess in 
the process of development. Bacterial study of the ear discharge during 
this interval showed, in addition to the previous findings, a few fusiform 
bacilli which at the time were not numerous or impressive. 

By June 21, two weeks after his previous hospitalization, the patient 
was again suffering from right sided headache and vomiting. He was 
brought to the hospital for the the third time and all examinations showed 
increased pathology. His pupils were irregular, a paresis of the right 
external rectus was evident and there was a marked horizontal nystagmus 
with the quick component to the right. No vertical nystagmus was found. 
Papilledema was present in both eyes, greatly increased in his right eye 
over previous examinations. Pulse rate was 54, of good quality. Neuro- 
logically the important findings were: 1, Incoordination on the right side 
evident in finger to nose and heel to knee tests; 2, Positive right Babinski ; 
Muscular weakness evident in right hand; 4, Bilateral choked disk; 
Positive Romberg, fell backwards and to the right; 6, Marked spon- 
taneous horizontal nystagmus to the right; 7, Impaired conjugate devia- 
tion to the right; 8, Sensation reduced on right side of face and on the 
cornea of right eye; 9, No cionus or pathological reflexes. 


2 
3; 
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All signs and symptoms were rapidly becoming critical when, on June 
24, 1932, a right cerebellar abscess was drained by Dr. Oldberg through a 
separate occipital approach. Six cubic centimeters of thick greenish pus 
of marked fetid odor were obtained upon aspiration. All signs and 
symptoms improved for a matter of several days. 

Bacterial study of the pus from the cerebellar abscess revealed fusiform 
bacilli and spirilla in small numbers. Bacterial examination of ear dis- 
charge revealed isolated fusiform bacilli. This unusual bacterial finding 
was repeated upon each occasion when pus was aspirated from the ab- 
scess. The fusiform bacillus and the spirillum became increasingly nu- 


merous as time progressed. It was then recalled that occasional fusiform 
bacilli had been found in the ear discharge. The association of these 
findings instituted a search for the primary infection which was soon 
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found in and about the patient’s teeth. Slight pressure on the gums 
caused a collection of pus which, when examined, revealed fusiform 
bacilla and spirilla in great numbers. It was decided to give neo- 
arsphenamine intravenously, starting with a dose of 0.3 gram. It seemed 
indicated also to irrigate the abscess cavity with neo-arsphenamine but 
the literature available gave no reference to the use of that drug for such 
a purpose. The failing condition of the patient warranted emergency 
measures and so, in addition to the use of neo-arsphenamine intravenous- 
ly, it was also used to irrigate the abscess cavity. Results seemed more 
hopeful as the days passed but death eventually occurred on July 20, 
twenty-six days after the operation. 

Postmortem examination revealed a cerebellar abscess at the surface on 
right side in the anterior third of the hemisphere. There was but slight 
localized meningitis. No stalk was found but the granulating trephine 
wound to the abscess cavity was conspicuous. The cavity was oval in 
shape, measuring about three centimeters in length and nearly two centi- 
meters in width. There were external furrows about the foramen mag- 
num, giving evidence of increased intracranial pressure. 


COM MENT. 


The association of the fusiform bacilli and spirilla in the cere- 
bellar abscess was constant in every examination made of the pus 
when aspirated. Also, each examination of the peridental pus 
revealed the same organisms. Pus in the middle ear at no time 
revealed spirilla in the dark field but did contain an occasional 
fusiform bacillus. There were no acid fast bacilli found in the 
pus from the brain abscess, and cultures showed no growth under 
aerobic condition in seventy-two hours. 


30 NortTH MICHIGAN AVENUE. 








XLVII. 


The Cause of Otosclerosis. 


( CONTINUED. ) 


ONTOGENESIS OF THE AURAL CAPSULE.* 
Louts Kk. GUGGENHEIM, M. D., 
St. Louts. 


The mammalian ear in its ontogenesis passes through the stages 
of phylogenesis. In the previous chapter phylogenesis has been 
discussed. We learned among other things that the first oval 
window appears in the clupea harengns (herring) through incom- 
plete articulation of the prooticum, opistoticum and_ occipitale 
hasilare (the catfish and carp show questionable oval windows). 
The herring also shows the first tympanum. The first one-piece 
hyalin cartilage capsule with oval window is found in the acan- 
thius vulgaris (spine shark), which also shows the first external 
auditory meatus and an evagination of one angle of its triangular 
utriculus—an accessory endolymphatic duct—passing through 
perilymph to end at the external capsule wall. This duct is possi- 
bly the forerunner of the fissula ante fenestram in man. The 
raja clavata (thorn ray) has a one-piece hyalin cartilage capsule, 
the first drum membrane, an oval window and a utricular pro- 
jection passing to and through the outer capsule wall (a possible 
homologue of the fissula ante fenestram). Thus far the oval win- 
dow has been covered by a membrane. No footplate, annular 
ligament or ossicle has made an appearance. 

\When we reach the first order of amphibians, the first osseous 
covering of the oval window is found; this is in the capsule of 
the proteus anguinus. The bony plate is called the operculum. 
No ossicle or annular ligament is present. A pars initialis cochlez 


*From the Oscar Johnson Institute, Washington University. 
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with a membrana tectoria has appeared. In the menopoma alle- 
ghaniense there appears for the first time an ossicle with a bony 
footplate which articulates with the oval window by means of an 
annular ligament; likewise the rana esculenta (edible frog) has 
an ossicle (columella), footplate and annular ligament. Irom the 
perilymphatic space of the frog a passageway, canalis fenestrae 
ovalis, pierces the outer capsule wall between the fovea fenestrze 
ovalis and the footplate, to end as a blind sac in the tympanum. 
This structure, originating possibly with the type of accessory 
endolymphatic ducts seen in the acanthius vulgaris and raja 
clavata, has lost its connection with the utriculus and seems to 
represent the transition between these ducts and the fissula ante 
fenestram of man. Evidently in amphibians and man the acces- 
sory endolymphatic duct is no longer necessary. In the rana 
esculenta a pars basilaris cochlez is found, and a round window 
covered with a membrane makes its appearance. 

We have learned that the lowest vertebrates—myxine glutinosa 
(hag), petromyzon fluviatilis (river lamprey), ete.—have no cap- 
sular windows and nothing to even suggest a mammalian cochlea 
but do have canals, utriculus and, beginning with the petromyzon 
fluviatilis, a sacculus. The two windows and cochlea are then 
relatively recent acquisitions. Now when the genes of the lowest 
vertebrates are present in human capsules and attempt to express 
themselves the tendency is, of course, to build an ear of the low- 
est vertebrate type. The result is an “attack” upon the oval 
window, less frequently upon the cochlea and round window and 
very infrequently upon the canal region. 

Phylogenetically the nearest new structures to the lowest ver- 
tebrates are the oval window and the fissula ante fenestram. These 
represent the most commonly involved parts of the capsule in 
otosclerosis. 

Pluripotential undifferentiated mesenchyme cells persist in mar- 
row spaces throughout the aural capsule. Proliferation in the 
canal region without plan of expression is therefore conceivable 
and may account for the infrequent involvement in this locality. 
Also a possible explanation is that inasmuch as the lowest verte- 
brates possess but two canals and man three, the “attack’’ upon the 
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canal region may be an attempt to obliterate the third canal not 
included in the gene program. 

rom the above it is readily understandable how indispensable 
to the understanding of the theory of regression and the patho- 
genesis of otosclerosis is a knowledge of the development of the 
mammalian ear. 

Quoting Streeter :! “The growth of the otic capsule resolves itself 
into an increase in its external dimensions and a simultaneous 
hollowing out and reshaping of its contained cavities, the latter 
being so managed that their general form and proportions are 
continuously maintained and a suitable space always provided for 
the enlarging membranous labyrinth. Cartilage is one of the least 
plastic of embryonic tissues, therefore the growth is not to be 
explained on the basis of a simple increase in the amount of 
cartilage together with passive rearrangement to allow for the 
enlarging cavities. The cartilage chambers are always excavated 
slightly in advance of the space required by the membranous 
labyrinth. One important element in this process is a regression 
of certain areas of cartilage to a more embryonic form. This de- 
differentiation and redifferentiation is the first that has been 
observed in the human embryo, although the process is well 
known to botanists and workers with lower animal forms. Since 
the spaces around the membranous labyrinth have no relation to 
the lymphatic system the term periotic is used.” 

Streeter’s contribution concerns itself with human embryos of 
+ mm. to 130 mm., or approximately the fourth to sixteenth week. 
Subject matter: (1) The original condensation of the mesenchyme 
around the otic vesicle; (2) The subsequent differentiation of 
the condensed mesenchyme into precartilage on the one hand and 
periotic reticular tissue on the other; (3) The differentiation of 
true cartilage and its manner of growth and alteration in form. 

1. Condensation of Periotic Mesenchyme—In 4 to 5 mm. 
embryos, when the endolymphatic duct is forming, the mesoder- 
mal tissue surrounding it is the same as in other regions. Close 
to the vesicle the nuclei are a little more numerous (beginning 
condensation). At 9 mm. the condensation is very definite. The 


endolymph duct shows no condensation about it. 
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Under high magnification it is seen that the mesenchyme near 
the vesicle shows slightly larger nuclei, more numerous nuclei and 
nuclei closer together. ‘The condensed tissue abuts directly against 
the epithelium of the vesicle as a limiting membrane. 


In embryos 11 to 13 mm., which is just before the first semi- 
circular duct is separated, the mesoderm has become so thick as 
to form a nearly complete capsule for the epithelial labyrinth. The 
capsule is thicker laterally and ventrally. It is incomplete on 
the median surface where the nerves enter (later internal a. 
meatus). Slightly more caudal, near the glossopharyngeal nerve, 
can also be made out a deficient portion of the capsule that corre- 
sponds to the fenestra cochlee (rotunda) and the aquaeductus 
cochlee. A third opening is at the endolymphatic appendage. 

In the condensed embryonic connective tissue we distinguish : 
(1) Nuclei more numerous; (2) nuclei larger and rounder; (3) 
protoplasmic syncytium between nuclei is denser, consisting of 
more numerous and more branched trabecule. 

In a 16 mm. embryo the trabeculae appeared granular, This is 
due to minute nodes along the trabecule. Similar nodes were 
found in the ordinary mesenchyme in the neighborhood but were 
less numerous. The condensed mesenchyme differs quite definitely 
in one respect from ordinary mesenchyme in that it is almost 
devoid of blood vessels excepting along its margins. 

2. Differentiation of Precartilage—Just after separation of 
the semicircular ducts (embryos about 14 mm.), the conversion 
of the condensed mesenchyme into precartilage takes place. At 
30 mm. the capsule stains as true cartilage, Surrounding the cap- 
sule is a plexus of blood vessels. As the condensed mesenchyme 
changes into precartilage we note, first, that the nuclei are begin- 
ning to stand more apart. Between the nuclei there are numerous 
branching slender processes. The spaces between the processes 
are not as clear as the spaces in the adjoining subcutaneous con- 
nective tissue but contain a homogeneous substance which is 
related to the spreading apart of the nuclei and to the alteration 
in the branching processes that begins to show at thistime. The 
processes become less branched. Larger ones become more promi- 


nent while the smaller ones disappear. A common arrangement 
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is to tind two or more larger processes uniting to form a loop at 
the side or at one or both ends of the nucleus. This is characteris- 
tic of precartilage. In addition to an actual increase in size, the 
otic capsule is less uniform now. There are areas of more deeply 
staining tissue enclosing other areas staining less deeply. The 
latter areas are immediately around the membranous labyrinth. 
Precartilage differs from condensed mesenchyme chiefly in the 
alteration in the network of branching processes that extends 
between the nuclei. In condensed mesenchyme these appear as 
a syneytium of delicate refractile processes. In precartilage some 
of these become more sharply marked and linear, and are looped 
together so as to inclose an irregular space near each nucleus; 
the others become very finely subdivided and eventually dis- 
appear. While they disappear, the area in which they lie takes 
on a homogeneous appearance. It does not take the stain but it 
is more opaque than the enclosed spaces around the nuclei. Thus 
instead of a syncytium the precartilage tissue gives the appear- 
ance of cell islands separated from each other by a homogeneous 
matrix. Remnants of fibrillar processes are found embedded in 
the matrix for some little time after the walling off of the en- 
capsulated spaces. Each cell island consists of a nucleus encap- 
sulated by a clear space that varies in size and shape and whose 
contour seems to be formed by the persisting processes of the 
original syncytium. At first the nucleus is accompanied by a small 
amount of condensed protoplasm, which gradually accumulates 
after the formation of the encapsulated space and constitutes a 
cell body of endoplasm. The nuclei continue to divide after the 
formation of the encapsulated spaces and can be seen in all stages 
of the process. The spaces share in the subdivision, and for a 
time each daughter nucleus inherits its own share of the space. 
The encapsulated spaces in an embryo, 17 mm. long, which had 
heen stained deeply with hematoxylin-eosin, contained a homo- 
geneous substance that was tinged with eosin. This substance 
was collected around the nucleus and filled more than half the 
space of the capsule; but clearly it was not protoplasm and was 
not to be confused with the endoplasmic cell body which forms 
later. None of the substance was found in the matrix surround- 


ing the capsules. 
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Streeter feels that two conclusions could be reached in regard 
to the encapsulation of the nuclei and differentiation of the mat- 
rix. One could either say that the mesenchymal syncytium during 
the precartilage period undergoes a fusion into a semisolid, homo- 
geneous slightly opaque mass in which the fibrils disappear and 
which forms the precartilaginous matrix, while at the same time 
selected spaces of the original syncytium develop a sharp margin 
and become encapsulated, each containing its own nucleus; or one 
could say that the substance composing the matrix is deposited 
in the meshes of the syncytium, replacing most of the fibrils and 
obliterating the spaces except those selected ones that are enclosed 
by persistent processes and are encapsulated with an adjoining 
nucleus. One cannot see much evidence for considering the en- 
capsulated spaces as a vacuole formation. They are certainly not 
vacuoles of the endoplasm, for the endoplasm does not make its 
appearance until after the spaces have taken on their characteristic 


form, 


3. Differentiation of True Cartilage—The transition from pre- 
cartilage to cartilage is gradual, occurring in embryos from 25 
to 30 mm. long. There is a considerable increase in matrix com- 
bined with a more complete encapsulation of the nuclei or carti- 
lage cells as we may now call them. As the matrix increases in 
amount it also changes in its chemical composition so that it is 
now possible to stain it differentially. This tinctorial reaction 
makes an arbitrary point at which it may be said that precartilage 


becomes cartilage. 


All parts of the capsule do not participate equally. Around the 
canal ducts is a wide area of precartilage that appears less dense : 
around this is the denser remaining precartilage. The areas 
around the ducts will change into a reticular connective tissue 
and later into the periotic spaces. In the temporary precartilage 
around the ducts the nuclei are arranged comewhat concentrically 
and there is less space between them than in the surrounding 
precartilage. The area of temporary precartilage gradually re- 
tracts toward the border of the more permanent cartilage, and as 
it does so the space becomes filled with a reticulum of connective 
tissue. 
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The temporary precartilage retains its precartilaginous char- 
acter. Its more peripheral cells show a slight tendency to capsule 
formation. A common form among these is an oblong nucleus 
with thickened elongated processes at four corners. Centrally the 
temporary precartilage does not show encapsulation. A layer of 
blood vessels marks the juncture of the temporary precartilage 
with the reticulum surrounding the duct. In the reticulum the 
nuclei are not so numerous and are more irregularly arranged. 

Growth and Alteration of Form of the Cartilaginous Canals.— 
In embryos of 30 mm. the cartilaginous labyrinth has attained 
approximately the adult form. Its subsequent development is 
primarily an increase in size to accommodate the growing mem- 
branous labyrinth. 

Growth of cartilage is either interstitial or perichondrial. Inter- 
stitial growth is by means of an increase in hyaline matrix and 
through growth and proliferation of the encapsulated cartilage 
cells. The new cells form new capsules up to a certain point, 
when finally the new cells occupy the parent capsule. This growth 
results-in intumescence rather than actual change in form. 

In those parts where a change in form is involved, the growth 
is more like that noted in perichondrial growth and consists of 
a new deposit of cartilage along the borders of the older carti- 
lage, the constituent cells passing through a precartilage stage. 
This latter type of growth goes on before perichondrium is 
formed. The deposit of new cartilage along the border and the 
removal of old cartilage by “dedifferentiation,” to use Streeter’s 
term, is the manner in which the ear capsule is modeled. The 
lateral canal circumference at 30 mm. is 115 mm.; at 37 mm., 
132 mm.; at 43 mm., 152 mm.; at 50 mm., 192 mm. 

Under higher magnification a rather definite border can be 
made out separating the general mass of true cartilage from the 
inner zone of temporary precartilage. The true cartilage has de- 
veloped a considerable amount of matrix; the margins of the 
capsules stand out as sharp refractive lines. The matrix is slightly 
opaque and is beginning to take a differential stain, A narrow 


transition zone separates the true from the precartilage. This 


zone is characterized by the presence of flattened and _ partially 
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collapsed capsules between which there is little or no matrix. The 
refractive margins of these overlapping incomplete capsules give 
the appearance of wavy lines that run parallel with the margin 
of the canal. This intermediate zone, appearing as a dark line 
under low power, moves outward toward the old cartilage as the 
canal enlarges. In a word, the canal enlarges by the dedifferentia- 
tion of true cartilage into precartilage and then into reticulum. 
Eventually all the precartilage is dedifferentiated into reticulum. 

As excavation of true cartilage goes on on one side of a canal 
by dedifferentiation of true cartilage into precartilage we have a 
building up from precartilage into true cartilage on the other 
side. This differentiation and dedifferentiation, progression and 


retrogression, make possible the changes that are necessary in 





the growth and alteration in form of the labyrinth. 


Periotic Reticular Connective Tissue.—This is first indicated 





by a cluster of darkly stained nuclei that lie along the central edge 
of the ducts soon after the ducts are formed and before differen- 
tiation of cartilage is completed. ‘These clusters mark the point 
at which the formation of the reticulum begins. It is not, how- 
ever, until we come to 30 mm. embryos that we find a definite 
reticulum. It is the development of this area at the expense of 
the temporary precartilage that results in the reticulum in which 
the periotic spaces are finally formed. This area consists of a 
mesenchymal syncytium containing irregular, clear tissue spaces 
and is characterized by the presence of numerous blood vessels 
and connecting capillaries. The larger vessels rest against the pre- 
cartilage but do not penetrate it to any extent. A few indifferent 
mesenchyme cells and possibly some angioblasts may, conceivably, 
surround the otic vesicle in its earliest stages and are enclosed 
along with the otic vesicle by the condensed tissue of the otic 
capsule. Here they remain in contact with the epithelial labyrinth 
in a resting condition until the embryo approaches 20 mm. They 
then show activity and by the time the embryo is 30 mm, we find 
them converted into a vascularized reticulum which forms a 
definite area surrounding each duct and completely separating it 
from the receding precartilage. 

One may conclude that the growing reticulum causes the pre- 


cartilage to recede or that the reticulum is derived entirely from 
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the precartilage. In the later stages it is certain that precartilage 
is dedifferentiated into reticulum. The first appearance of reticu- 
lum is on the concave side (toward utricle) of the duct and the 
greatest growth continues on this side. For this reason the duct 
gradually leaves its central position and comes to lie at the 
periphery of the cartilaginous canal, where it finally becomes 
attached to the endostium. The eccentric position gives the canal 
the largest arc possible. 

The spread of reticulum is slow at first (30 to 43 mm.). At 
50 mm. the differentiation of precartilage into reticulum occurs 
more rapidly. 

Precartilage is free of blood vessels, whereas the reticulum is 
vascularized from the first. Part of the dedifferentiation of pre- 
cartilage into reticulum is due to an invasion of the precartilage 
by blood vessels. 

At the inner margin the cells of the reticulum arrange them- 
selves into a fibrous coat that constitutes the membrana propria 
of the duct. At the outer margin is formed the perichondrium. 

Development of Perichondrium.—The major part of the hol- 
lowing out of the cartilaginous canals is complete before the 
perichondrium makes its appearance (about 70 mm.). Along the 
outer margin of the reticulum condensation occurs; this thin 
fibrous lamina near the cartilage is perichondrium, which rapidly 
becomes thicker. 

Development of Periotic Tissue Spaces.—A modification of 
the meshes of the reticulum results in the periotic spaces. 

The earliest evidence of periotic (perilymphatic) space makes 
its appearance opposite the stapes. This space is developed in the 
reticulum that fills the areas about the saccule and utricle and 
up to the stapes (the vestibular cistern, spatium perilymphaticum 
vestibuli (B. N. A.), cisterna perilymphatica, Retzius; cisterna 
periotica vestibuli, or periotic cistern, Streeter). 

Before there is a trace of the scale, evidence of the cistern is 
present (35 mm.). At this time the greater part of the periotic 
reticulum is characterized by a narrow and uniform mesh that is 
interrupted only by numerous capillaries branching through it. 
The increase in the size of the mesh seems to be attained by the 


detachment and retraction of its constituent protoplasmic bridges, 
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thereby allowing adjacent spaces to unite in the formation of 
composite large spaces. At 50 mm. a single large space with walls 
that are definitely outlined has developed. 

Development of Periotic Spaces of the Semicircular Ducts.— 
_The reticulum along the ducts never develops the single continu- 
ous periotic space, such as the cistern and the scale. There always 
remain a few trabecule. 

The Scalaee.—The scala vestibuli may be considered as an exten- 
sion of the cistern downward into the region of the cochlea, and 
as such its growth starts opposite the oval window. Similarly 
the scala tympani starts opposite the round window. The scale 
develop toward the apex, where finally a communication, the 
helicotrema, is formed. The scale first appear at 40 mm., a little 
later than the cistern; the scala tympani in advance of the scala 
vestibuli. 

At sixteen weeks the form and relations of the scale have 
nearly attained the adult conditions. 

The trabecule of the reticulum are made up of protoplasmic 
processes of individual cells of the reticulum, Their disappear- 
ance, in the formation of the periotic spaces, is to be explained 
in two ways: Itis possible that due to some property of the fluid 
elements of the tissues the protoplasmic processes are dissolved or 
there occurs an alteration in form of the cell processes. 

During the period in which the enlargement of an individual 
scala is being brought about by the coalescence of enlarging reticu- 
lar spaces, the margins of the main cavity can be seen to consist 
of smooth delicate strands of nucleated protoplasm that resemble 
in all essentials those of the trabeculae. This layer has the appear- 
ance of an endothelial membrane but is really a mesothelial 
membrane. 

Communication of Periotic Spaces with Arachnoid Spaces.— 
The relationship of the scala tympani and scala vestibuli to the 
subarachnoid spaces surrounding the hind-brain is of considera- 
ble interest both on account of their functional relationship and 
on account of the similarity which exists in their development. 
The histologic picture of the periotic reticulum is essentially the 
same as that of the early stage of the pia-arachnoid tissue invest- 
ing the central nervous system. The enlargement of the meshes 
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of this tissue and the formation of the subarachnoid spaces and 
the arachnoid cistern correspond exactly with the histogenesis 
of the periotic spaces. The periotic spaces are not extensions 
of the subarachnoid spaces into the otic cartilage, for if they were 
we should see them first appearing near the vestibular and cochlear 
nerve trunks along which the subarachnoid space extends for 
some little distance. Instead they begin at points where there 
could be no connection. 

A communication becomes established between the scala tym- 
pani and the subarachnoid space near the round window, the 
so-called aquaeductus cochlez. Later, it is said, there may develop 
communications between the scalze and arachnoid spaces through 
the internal meatus. In 130 mm. fetuses they do not exist. 

In 130 mm. fetuses the aquaeductus cochlez is plainly to be 
seen, forming asa derivative of the arachnoid spaces, although 
the communication with the scala tympani is not yet established. 
The arachnoid spaces invest the glossopharyngeal nerve and ex- 
tend down along its trunk and pass directly by the region of the 
fenestra cochlee. A thin walled tubular pouch projects from 
these ‘spaces, leaving the nerve trunk and extending obliquely 
toward the scala tympani in a direction that would meet it just 
distal to the fenestral impression on its basal surface. The funda- 
ment of the aquaeductus cochlez is present at 85 mm., 1s longer 
at 130 mm., where it nearly reaches the scala tympani. The com- 
munication must be established soon after this. 

1221 Missourt Bip. 
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Neoplasms of the Nose, Throat and Ear. 


SOME PRACTICAL OBSERVATIONS UPON CAR- 
CINOMA OF THE LARYNX.* 


Joseru C. Beck, M. D., ANp M. REESE GuTTMAN, M.D., 
CHICAGO, 


Carcinoma of the larynx, while a relatively infrequently seen 
clinical’ condition, presents several unique and interesting fea- 
tures. Its low incidence (about 1.8 per cent of all malignancies 
of the body) and relative rarity in women (less than 10 per cent 
of the total) are well known facts. It has been thought, in the 
past, that the slow growth and extension of laryngeal carcinoma 
has been mainly due to the fact that the neoplasm was enclosed 
in a cartilaginous “box,” that was but sparsely supplied with 
lymphatics. More recent investigation has shown the falsity of 
this explanation. The cartilaginous box is deficient posteriorly, 
superiorly and inferiorly and a plentiful supply of lymphatics has 
been demonstrated throughout the entire area, including the 
thyroid cartilage. In fact, we have repeatedly found, during laryn- 
gectomy, an enlarged gland in front of the larynx, the size of a 
pea, which histologically was infiltrated with malignant cells in 
spite of an apparent localized intrinsic growth within the laryn- 
geal box. This lymph gland, which we are pleased to term the 
“sentinel gland,” has caused us to frequently sacrifice the lymph- 
gland bearing tissues in the neck at the time of the laryngectomy 
and to insist upon thorough postoperative irradiation. 

The reason for the slow growth and extension of laryngeal 
epitheliomata is to be found in the study of their microscopic 
pathology. Practically all carcinomas are of the adult squamous 


cell variety. In a series of seventy-two cases seen in the past five 


*Presented before the Mid-South Post-Graduate Medical Assembly in 


Memphis, Tennessee, February 14, 1933. 
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years all but three were adult squamous cell growths, and these 
were of the transitional cell variety. In no instance have we 
personally observed a lympho-epithelioma of the larynx. 

We have treated, in previous articles, on the clinical features 
of slow growth, dilatory extension and radio-resistance of these 
fully differentiated neoplasms, and it is to these intrinsic biologic 
characteristics that we must look for the correct explanation. 

The early impairment of the voice from small sized growths is 
an important clinical fact to be borne in mind and stressed to the 
laity. In no other internal portion of the body is such an early 
and conclusive warning apparent to the patient. It should be the 
duty of the laryngologist to make the public as “hoarseness con- 
scious” in regard to laryngeal malignancy as it is “lump con- 
scious” in breast tumors. 

These two facts, namely, the favorable biologic characteristics 
of laryngeal carcinomata and the early evidence of impaired func- 
tion should apparently lead us to observe these cases in operable 
stages of the disease, yet a review of our patients shows this to be 
true in only a small number of instances. In fact, we but infre- 
quently see them early enough to indicate surgery and when they 
are deemed operable, but a very small percentage are favorable 
enough to content us in employing laryngofissure rather than 
complete larvngectomy. The education of the public should re- 
sult in the laryngologist seeing a much larger percentage of these 
cases that can be treated by laryngofissure rather than the muti- 
lating laryngectomy. 

The diagnosis may be frequently established by clinical exam- 
ination alone, yet in view of the extensiveness and gravity of the 
surgery to be employed, we have made it a rule to insist upon 
biopsy in every case. The objection that the trauma, incident 
to the biopsy would spread the lesion, has never been scientifically 
disproven. We therefore ask that the patient permit an immediate 
operation if the biopsy report is returned malignant. 

The method of choice is direct laryngoscopy with the Haslinger 
directoscope or the Jackson direct laryngoscope. However, an 
adequate, representative piece of tissue must be removed in order 
to prevent future embarrassment. The tragic discomfiture of 


\Virchow in the case of Emperor Frederick was undoubtedly due 
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to the inability to remove a proper piece of tissue. One must 
be sure to obtain a portion of the pathologic tissue and if possi- 
ble some of the normal around its border. The biopsy, however, 
must be considered as an adjunct to the careful clinical study of 
the patient. It must also be borne in mind that carcinoma and 
tuberculosis or syphilis may co-exist and that systemic evidences 
of these two chronic conditions does not rule out the possibility 
of a malignancy engrafted on an inflammatory laryngeal lesion, 
as we have reported in two cases. 

The modern treatment of carcinoma of the larynx resolves 
itself into the consideration of surgery or irradiation with the 
gamma ray from radium or deep X-ray therapy. 

Various methods of surgical attack have been described. Intra- 
laryngeal excision is only mentioned to be condemned, although 
a few instances of lasting cures have been reported by this meth- 
od. The same can be said of various “window resection” methods. 
Neither of these methods gives adequate exposure of the tumor, 
nor do they permit of accurate excision of the entire growth, 
including at least one centimeter of surrounding healthy tissue, 
as recent studies have shown that microscopic prolongation of 
the cancer may be found from three to seven mm. beyond the 
gross extent of the disease. In the light of our experience re- 
liance should be placed upon either laryngofissure or total laryn- 
gectomy. Laryngofissure is indicated in small lesions limited to 
the border of one vocal cord. Any extension to the anterior 
commissure, the arytenoid, the subglottic region, the ventricular 
band, or in which there is obvious impairment of the motility of 
the vocal cord or involvement of the cervical glands would, in 
the light of our experience, contraindicate laryngofissure. The 
histologic features are also an important consideration, as we feel 
that only adult squamous cell carcinomata should be treated by 
this method. ‘Transitional cell growths, no matter how favorable 
in clinical appearance, justify radical laryngectomy. We have 
been particularly impressed with the technic as outlined by Sir 
St. Clair Thomson, consisting in the sectioning of the cartilage 
by an electrically driven circular saw, devised by one of us 
(M. R. G.) and recently described in the Archives of Otolaryn- 
gology, followed by subperichondrial dissection of the intralaryn- 
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geal soft tissues and their excision, leaving a wide area of healthy 
tissue about the growth, after removal of the cartilage of the 
thyroid ala. Unfortunately most cases consult us after extension 
has occurred and we have been able to employ laryngofissure only 
in a small number of instances. If the program of lay education, 
referred to in a previous portion of this paper, is successful, it is 
possible that we may see more of the early and favorable growths 
that would permit us to more frequently employ the relatively 
nonmutilating laryngofissure. 

After laryngofissure a somewhat hoarse, although useful voice 
can be expected postoperatively. Hypertrophy of the remaining 
vocal cord and the formation of a cicatricial pseudocord aids in 
its production. Voice perfection can be aided by proper training, 
preferably at the hands of a specialist in vocal training. In gen- 
eral, silence is insisted upon during the first week or ten days 
after the operation. The patient is then permitted to use a whisper 
voice for several weeks, following which a louder voice may be 
employed. 

Laryngectomy is indicated in cases of so-called intrinsic car- 
cinoma or cordal cancer, whether squamous cell or transitional 
cell growths. Neoplasms of the epiglottis, aryepiglottic folds, 
arytenoids, postcricoid area and pyriform sinuses contraindicate 
the operation and so do intrinsic growths that by extension have 
involved these areas and so render the growth inoperable. 
Laryngectomy is indicated where recurrence has occurred after 
laryngofissure ; subglottic growths or extensions and involvement 
of the anterior commissure, the ventricular bands or arytenoids. 
Malignant invasion of the cervical lymph gland, however, contra- 
indicates surgery in our ice notwithstanding the work 
of Trotter, Orton and others. 

It might be fitting and proper at this time to take cognizance 
of the influence that the late Dr. John McKenty exerted upon 
the treatment of carcinoma of the larynx. It was Dr. McKenty’s 
labors in this field that led to the real development of laryngec- 
tomy as a surgical procedure in this country. His impor- 
tant technical innovations were due to his acute insight and 


clinical observation. He stressed the minute, precise, general 
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management of these cases. He advocated, upon sound premises, 
the one-stage operation and combination of local and general 
anesthesia. His method of preventing ingress of blood and secre- 
tions during the operation was directly responsible for the de- 
creased incidence of postoperative pulmonary complications and 
mortality. His method of affecting postoperative drainage of the 
surgical terrain has enabled many cases of primary union to occur. 
His use of the indwelling nasal catheter for feeding and meticu- 
lous after-care have aided in the production of such marvelous 
results. His recent passing was indeed a sad and profound loss 
to laryngology. We can add but little to his remarkable con- 
tributions except that we have innovated the use of endothermic 
currents in executing the technic as outlined by him. 


USE OF GAM M.A IRRADIATION, 


Aside from surgery, the only worth while method of dealing 
with cancer of the larynx has been the use of deep X-ray therapy 
and radium. In the past these potent agents have been held in 
disrepute, this being due to the frequent lack of effect upon the 
neoplasm and the sequelze of irradiation in the nature of cartilage 
necrosis and dermal dystrophies. More recently important tech- 
nical advances in the use of these agents has enabled us to observe 
better results. Proper screening and increased working distance 
has permitted the employment of tremendous dosages of irradia- 
tion without the deleterious after-effects mentioned. 


We have seen many encouraging results in the use of the so- 
called radium bomb or pack. This consists in the use of four 
grams of radium, highly screened, at a distance ranging from 
six to fifteen cm. Disappearance of the lesion without the dis- 
astrous sequela has been noted. Sufficient time has not elapsed 
to definitely determine the final outcome. Similar results have 
been obtained with deep X-ray therapy after the method of Cou- 
tard, and we are awaiting with interest the reports of the results 
following the use of high tensions in the neighborhood of one to 
two million volts. Since the advent of the radium bomb and 
Coutard’s method of X-ray therapy, we no longer employ inter- 
stitial radium, implanted by utilizing such methods of surgery 
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of approach as advocated by Ledoux and Harmer. These con- 
sist of excising a window of cartilage in the thyroid cartilage 
and placing the radium needles about the growth. 


REHABILITATION OF THE PATIENT AFTER LARYNGECTOMY, 


The plight of the laryngectomized patient, even though no recur- 
rence is noted, is indeed a sorry one. His lack of speech is a 
decided social and economic handicap. This is surmounted by the 
use of an artificial larynx or speech training in utilizing a bucco- 
pharyngeal voice. The name of McKenty must once more be 
mentioned in his contribution of a remarkable artificial larynx. 
There have been several modifications which have appeared re- 
cently that enable the unfortunate patient to utilize and employ 
an artificial voice. In many instances patients dislike the obvious 
mechanical instrument and we have disguised it in the form of 
a pipe. There are many who dislike any form of an artificial pro- 
thesis, and in these cases we have them taught the use of a 
bucco-esophageal voice. These patients are taught to swallow air 
and belch it forth, thus emitting a sound. This sound is then 
modified by the palate, tongue and teeth to produce a serviceable 
speech. By such means many of these unfortunates may be 
rehabilitated to a useful life both in business and in social inter- 


course, 
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Abstracts of Current Articles. 


NOSE. 


Roentgen Therapy for Sinusitis (La roentgenthérapie dans le traite- 
ment des sinusites). 


Solomon, I., and Weill, G. A. (Paris), Oto-Rhino-Lar, Int., 16:523, 
Nov., 1932. 

Citing previous experimental evidence of improved local im- 
munity from roentgen therapy of purulent infections, the authors 
report their technic, using 250 r. (international) for penetration, 
through an appropriate mask, with 120 to 200 kilovolts filtered 
through % mm. of copper and 1 mm. of aluminum. (Often a sec- 
ond application is made one week later, occasionally a third after 
another week. 

They report three cases, of which a severely painful acute 
maxillary suppuration experienced a rapid cure, while the chronic 
cases are still under treatment, much improved. FENTON. 
Tuberculoma of Nasal Septum (Tuberculoma del setta nasale). 

Ricci, B. (Venice), Boll. delle Malatt. Orecch. Gola, Nas., 50:237, Aug., 

1932. 

This reddish gray polypoid mass, growing rather high on the 
septum and filling one side of the nose, displacing the septum to 
the other side, was found to contain giant cells and tubercle bacilli, 
Local measures after operative removal failed to heal the sur- 
rounding lupoid ulcerations, which had led to perforation. —Twen- 
ty applications of a strong ultraviolet lamp, concentrated on the 
lesion by a special parabolic reflector, cured the ulcerations com- 
pletely. FENTON. 
The Anatomic Basis of Chronic Frontal Sinusitis. 


Leonhard, J. van der Hoeven (Amsterdam), Jour. of Laryng. and Otol., 
47 :369, June, 1932. 


An investigation was made on cases of chronic frontal sinusitis 
and on a large collection of specimens. The author discusses the 
relation of the size and anatomic peculiarities in a sinus to chronic 
inflammatory infection. The frontal sinuses were classified into 


four groups according to the possibility of their anatomic struc- 
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ture, such as pockets, septa, etc., preventing drainage. In cases 
of frontal sinusitis the transverse dimension of the sinus was 
estimated by the X-rays. It was found that the vertical and the 
antero-posterior dimensions could be disregarded because the fac- 
tors which promoted stasis always ranged themselves, with very 
few exceptions, in the transverse direction. 

Frontal sinuses with a true transverse diameter of less than 3 
cm. are very rarely subject to a chronic inflammation, while larger 
sinuses are more likely to develop this condition. The factors 
which prevent proper spontaneous drainage predominated in the 
right sinus, and it showed a greater liability (17 per cent) to 
chronic diseases. GOLDSMITH. 
Clinical Records: Spasmodic Palpebral Edema With Ethmoiditis. 

Watson-Williams, E. (Bristol), Jour. of Laryng. and Otol., 47-410, June, 

1932. 

Palpebral edema is not to be confused with inflammatory swell- 
ing but is akin rather to angioneurotic edema, being a spas- 
modic, transitory and recurring affection, apparently not extraor- 
dinarily rare. The attacks tend to occur in the early morning, 
and the influence of bright light indicates the affinjgggggvith spas- 
modic rhinorrhea, although the latter symptom is at The 
premonitory disturbances are sneezing, itching of the areas affect- 
ed and lacrimation. Very soon one or both eyelids swell up, and 
sometimes to such an extent that the eyes cannot be opened at 
all; the swelling may even extend into the forehead and temples ; 
conjunctivitis is frequent, but there is no chemosis or orbital 
edema. Although irritation is conspicuous, there is no pain or 
tenderness and as a rule no fever. The swelling reaches its maxi- 
mum within a few minutes to an hour, and may last as long or 
persist for two or three days. The underlying factor seems te 
be infection of the nasal sinuses, particularly of the ethmoid cells, 
although the mechanism is obscure. It is suggested that the infec- 
tion increases the sensitivity of the nasal mucosa, and that on this 
assumption treatment should embrace cauterization of any “‘sen- 
sitive spot” on the tubercle of the septum, etc. At least drainage 
of the infected cells has proved a satisfactory therapeutic method. 


Four illustrative cases aré given in the article. 


GOLDSMITH. 
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Clinical Records: Hematogeneous Brain Abscess Associated With 
Nasal Sinusitis. 


Mackensie, Dan (London), Jour. of Laryng. and Otol., 47:468, July, 
1932. 


A man, aged 45 years, was admitted with a diagnosis of acute 
left frontal sinusitis. Three years previously the right frontal 
sinus had been opened and a varying amount of discharge from 
the nose had been present ever since. On account of the severe 
headache, temperature and vomiting, the left frontal sinus was 
opened, It contained no pus. 

Patient appeared to be doing well for four or five days follow- 
ing the operation. Nothing unusual was noticed except a sub- 
febrile temperature and a rather slow pulse. On the seventh day 
a lesion on the left side of the cerebrum behind the Rolandic 
fissure was diagnosed and was thought more probably to be a 
neoplasm than an abscess. Patient died the following day. 

Postmortem examination revealed a large abscess occupying 
the posterior part of the left occipital globe. It had ruptured into 
the lateral ventricle. No track was present connecting the abscess 
with the ear or nose, and the cranial aspect of the bone over all 
of those regions was healthy. The left side of the nose showed 
no suppuration but the right ethmoid cells were the seat of sinu- 
sitis. No evidence of any other abscess was found. The brain 
abscess was apparently hematogeneous and the infection had been 
picked up by the blood from the suppurating sinuses on the right 
side of the nose. GOLDSMITH. 
Clinical Records: A Case of Infection of the Maxillary Antrum From 

the Incisor Teeth, Followed by Staphylococcus Hemolyticus Septi- 

cemia, With Recovery. 

Thomas, C. H. (London), Jour. of Laryng. and Otol., 47 :470, July, 1932. 

A girl, 14 years, complained of feeling ill two weeks previous 
to admission and one week later the right side of her face became 
swollen. The day before admission the two right upper incisors 
were extracted and a large quantity of pus escaped from the 
sockets. 

On admission the patient was acutely ill, but there was no his- 
tory of rigors. The right maxillary antrum was freely opened by 
the intranasal route and washed out with 1/1,000 flavin. On the 
four following days she was delirious at times. From the blood 
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a staphylococcus hemolyticus was grown. On the day of admis- 
sion before there was a report on the infecting organism she was 
given 20 cc. of antiscarlatinal streptococcal serum. On the third 
and fourth days she was given intravenous injections of gr. 1/24 
of perchloride of mercury. The antrum was washed out daily 
with flavin. 

The patient’s condition began to improve on the sixth day. One 
month after admission a sequestrum of the upper alveolar margin 
came away. At present, nine weeks after her admission to the 
hospital, there is still some swelling of her face with slight dis- 
charge from the tooth sockets, probably due to there being some 
bone still present. GOLDSMITH. 
Clinical Records: A Case of Atrophic Rhinitis With Secondary Involve- 


ment of the Maxillary Sinuses. 
Brown, R. G. (Brisbane), Jour. of Laryng. and Oto!., 47 :632, Sept., 1932. 


A woman, 35 years of age, who had had atrophic rhinitis since 
childhood, developed maxillary sinusitis. Mucosal swelling and a 
block of mucopus were found at operation. The microscopic ex- 
amination of the mucosa suggested that it was secondary to that 
of the nose and comparatively early. Great benefit was obtained 
from the operation. GOLDSMITH. 


Mouth Breathing and Nasal Obstruction. 
James, W. W., and Hastings, S. (London), Jour, of Laryng. and Ctol., 


47 :614, Sept., 1932. 

Observations were made for many years on patients suffering 
from conditions generally believed to be associated with mouth 
breathing and nasal obstruction. The authors believe that the urge 
for respiration through the nose is so great that mouth breath- 
ing is established with difficulty. They found that because an 
individual had his lips apart did not necessarily mean that he 
breathed through his mouth. Oro-nasal breathing is uncommon 
and oral breathing is rare. There is normally a negative pressure 
in the oral cavity during activity, and the loss of this pressure is 
associated with impaired action of the tongue, lips, cheeks and 
other moulding forces of the jaws. The deformities of the jaws 
result from the impaired and misdirected action of these forces. 


Failure of the anterior oral sphincter (the lips) is common but 
does not indicate mouth breathing. Failure of the posterior 
sphincter (tongue, soft palate and pillars of the fauces) results 
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in absence of fixation of the soft palate to the tongue with impair- 
ment of the airway. Backward position of the mandible results 
from failure of either oral sphincter but is most marked when 
both fail. 

The writers believe that nasal obstruction by adenoids rarely 
occurs, although the associated catarrh and swelling of the erectile 
tissue may diminish the airway. Deformities in the nose may 
cause obstruction but are not caused by it. GOLDSMITH. 
Variations in the Temperature of the Mucous Membrane of the Nose. 

Cone, A. J. (St. Louis), Arch. of Otol., 17:65, Jan., 1933. 

Cone reports the findings in seventy-five cases. He has devised 
a special instrument for the purpose and the reading can be deter- 
mined in ten seconds. 

He concludes that the temperature of the nasal mucous mem- 
branes is altered in (a) infection, (b) in patients with abnormal 
metabolic rates, (c) in those with vasomotor rhinitis or allergy. 

Tosey. 
The Genesis of Nasal Polypi. 
Williamson, G. S. (London), Jour. of Laryng. and Otol., 47 :667, Oct., 
1932. 

Attention is drawn to the anatomic arrangement of the mucous 
membrane of the nose, closely applied to a bony, cartilaginous 
or hard fibrous base, where the main vascular supplies have to run 
a long course unaccompanied by any rich supply of collateral 
channels. Therefore the tissues of the mucous membrane have to 
depend largely upon themselves for a response to any excessive 
stimulus, and if this persists it will tend to produce an hypertrophy 
and later an hyperplasia of the part. The relationship between 
this persistent functional overstrain and the origin of tumors is 
shown. 

The article discusses the physiology of the cells of the mucous 
membrane and the secretion of digestive enzymes in their relation 
to inflammation and the formation of nasal polypi. 

GOLDSMITH. 
Bacteriophage Therapy of Ozena. 

Fuchs, Ferdo, The Otolaryngologia Slavica, Vol. 4, 1932. 

The author stresses the capsulated organisms, particularly those 
of Pfeifer, Frisch and Friedlander, being related with the bacillus 
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of Abel, and their importance in the diagnosis and treatment of 
genuine ozena. They have treated by means of bacteriophage 
of these organisms, a large series of cases and were able to elim- 
inate some of the symptoms of ozena. They employed the prep- 
arations that are made in Heller’s Institute in Paris, namely, 
stocks 1, 2, 3 and 4. They apply these stock bacterines on nasal 
tampons, allowing them to remain various periods of time, from 
one-half to two hours, depending upon the type of secretion that 
is present. BECK. 
A Supernumerary Tooth Protruding Into the Nasal Fossa (Su un 
raro caso di dente soprannumerario sporgente in una fossa nasale). 


Carco, P. (Catania), Arch. Ital. di Otol., Rin. e Laryng., 43:548 (Sep- 
tember ), 1932. 


The author describes a case of an inverted supernumerary 
canine tooth protruding into the left nasal fossa. This case is a 
very rare one because it happens to be a canine tooth, being the 
first one to appear in the literature. SCIARRETTA. 
Sarcomatous Metaplasia of a True Nasal Myxoma in a Two-year-old 

Girl (Metaplasia sarcomatosa di un mixoma nasale puro in una 

bambina di due anni). 

Menniti-Ippolito, R. (Naples), Arch. Ital. di Otol., Rin. e Laryng., 43: 

588 (October), 1932. 

The author is reporting a case of pure myxoma located on the 
left side of the septum which underwent sarcomatous metaplasia 
in a child of 2 years. 

He brings out the importance of this observation from two 
points of view. 

1. The tumor was originally pure myxoma and later trans- 
formed into sarcoma. 

2. Rarity of this malignant tumor ever developing in children 
of that age. So far in the literature he has been able to locate only 
five children: two at the age of 2, one at 2%, one at 3, and 
one at 4. 

In the article he has five microphotographs showing that the 
metaplasia began from the endothelial cells proliferating from the 
capillaries. He brings out also the frequency in which the myxoma 
will transform into malignancy and the differentiation between a 


polyp and a myxoma. SCIARETTAA. 
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Behavior of Arneth Count in Ozena (Sul comportamento dello schema 

di arneth nell’ ozena). 

Pagano, A. (Naples), Arch. Ital. di Otol., Rin e Laryng., 43:660 (No- 

vember ), 1932. 

This author reviews the literature on various phases of blood 
findings in cases of ozena. 

He draws the following conclusion from twenty-two cases of 
ozena: There is a shift to the left when the disease develops 
during the first few years (children and young adults around the 
age of puberty), while in cases of long duration there is a decided 
shift to the right. There is also a marked decrease in red cell 


count and a decrease in hemoglobin. SCIARRETTA. 
PHARYNX. 


Malignant Tumors of the Nasopharynx With Involvement of the 

Cranial and Cervical Sympathetic Nerves. 

Schiff, B. L. (Montpellier), Edition de Languedoc Médical, 1932. 

This monographic treatise on malignant tumors of the naso- 
pharynx with involvement of the cranial and cervical sympathetic 
nerves represents a very comprehensive and interesting review 
of the subject from the historical, anatomic and clinical stand- 
points. 

‘rom the historical standpoint it is noteworthy that the most 
outstanding reports on this subject were made primarily by 
French authors. Among these observers the names of Eschat and 
Laval, Ahoulker and Hautant are noted. During the late world 
war many observations were made on injuries to the cranial 
nerves, resulting in syndromes of various types. Among the va- 
rious authors other than the French the names of Citelli, Cala- 
mida, Oppikofer, Tilley and Trotter are given honorable mention. 
The classification of these cases according to a definite syndrome 
was first suggested by Lannois, Sargnon, Jacod and Gaillard. Syn- 
dromes were also described by Vernet, Villaret, Collet and Sicard, 
and by Jacod. Vernet proposed a classification according to the 
involvement of the ninth, tenth and eleventh cranial nerves. The 
classifications of Villaret and Collet and Sicard included the twelfth 
nerve. Jacod’s syndrome represented an involvement of the 
second, third, fourth, fifth and sixth cranial nerves. An analysis 
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of these various syndromes discloses the fact that they represent 
one and the same syndrome, the differences depending upon the 
degree and nature of the cranial nerve involvements. 


rom the standpoint of the anatomic location of the pathologic 
lesion, it is pointed out that the growth almost invariably begins 
in Rosenmiuller’s fossa and the peritubal area and extends from 
here to the sphenomaxillary, the pterygomaxillary and middle 
fossa regions. The involvement of the cranial nerves in the 
middle fossa and in the sphenomaxillary fossa gives rise to the 
syndrome described by Jacod, in which the second, third, fourth, 
fifth and sixth nerves are affected. The extension of the growth 
into the pterygomaxillary fossa and the region of the jugular 
foramen gives rise to the syndrome variously described by several 
authors as affecting the ninth, tenth, eleventh and twelfth cranial 
nerves. The involvement of the glands and blood vessels in this 
region is responsible for the sympathetic part of the syndrome. 
The syndromes described by Avellis, Schmidt and Jackson merely 
represent variations in the degree and nature of the clinical 
pictures. 

In a very comprehensive manner Schiff discusses the anatomy 
of the nasopharynx and adjacent regions which are concerned in 
this syndrome. He then goes into detail on the mechanism of 
extension, calling attention to the mode of onset in the peritubal 
region, the effect on the cranial nerves, the compression of the 
regional glands and blood vessels and the nature of the primary 
lesion. 


In another chapter consideration is given to the clinical picture 
with particular reference to the various symptoms produced by 
involvement of the cranial nerves. The various ocular symptoms 
and signs, from simple paresis of the external rectus to complete 
ophthalmoplegia with ptosis and constriction of the pupil, are 
discussed. Motor and sensory involvement of the trigeminal, 
glossopharyngeal and vagus nerves is very well considered. Motor 
paralyses of the spinal-accessory and hypoglossal nerves is also 
described in great detail. Finally, the symptoms and signs pro- 
duced by the affection of the cervical sympathetic are fitted into 


this syndrome. 
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In a very interesting chapter Schiff reviews the innervation of 
the pharynx, as proclaimed by such authors as Eschat, Vernet. 
Jacod, Lannois-Gradenigo, Collet-Sicard, Villaret and others. 

Finally the author reports three cases of malignant tumor of 
the nasopharynx with involvement of the cranial and cervical 
sympathetic nerves which well illustrate the important points 
brought out in this treatise. HANSEL. 


Abscess of the Lung After Tonsillectomy (Les abcés du poumon aprés 
amygdalectomie). 
LeMee, Bloch, Delille, Prof. L. Bernard and Others. Symposium held 
March 16, 1932, American Hospital, Paris. Supplement to Rev. Lar., 
Otol., Rhin., 53, July-Aug., 1932. 


Summing up French views, Prof. Bernard feels that roentgeno- 
grams now reveal many cases of lung suppuration formerly classi- 
fied otherwise. Admitting the entrance of blood and infected 
matter into the bronchi during general anesthesia, it is neverthe- 
less true that out of many thousands of cases, comparatively few 
succumb to such direct inoculation. Embolic abscesses are very 
rare, while the lymphatic route seems to him the most probable. 
Medical treatment, bronchoscopic aspiration and autogenous vac- 
cines seem to him the best methods of treatment, reserving exten- 
sive lung surgery for the occasional very severe case. FENTON. 
The Relation of Diphtheria and Diphtheria Carriers and Mastoid Dis- 

ease to Tonsils and Adenoids. 

Brown, R. G. (Brisbane), Jour. of Laryng. and Otol., 47 :673, Oct., 1932. 

In Queensland, Australia, affections of the nose and throat are 
more common than in Great Britain, and the removal of tonsils 
and adenoids is indicated in a great many cases. The frequency 
of diphtheria, diphtheria carriers and mastoid disease in patients 
with tonsils and adenoids is discussed. The statistics of cases 
observed in the Hospital for Sick Children during a period of 
seven years are given. 

The author found that diphtheria was very rare in children 
who had had their tonsils completely removed, and in diphtheria 
carriers the patients were declared free from the disease in the 
average time of ten days after tonsillectomy. He believes that 
middle ear and mastoid diseases have greatly decreased within 
the last few years and attributes it to the greater frequency of 


tonsil and adenoid operations. GOLDSMITH. 
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A Ruptured Hematoma of the Nasopharynx. 
Brown, Edgar (Adelaide, South Australia), Jour. of Laryng. and Otol., 
47 :546, Aug., 1932. 

A girl, 10 years of age, was admitted to hospital with a diagno- 
sis of left peritonsillar abscess. For eight days previous to 
admission she had been ill with a temperature 100 to 104 degrees 
F., On admission there was a large swelling in the throat behind 
the anterior pillar of the fauces on the left side, and some swelling 
in the posterior triangle of the neck on the same side. 

The following day the patient had a profuse hemorrhage from 
the nose and throat. She died the same evening. 

Postmortem examination showed a cavity about an inch in 
diameter behind and to the left of the posterior pharyngeal wall 
which communicated with the pharynx. There was no involve- 
ment of the carotid sheath or any large blood vessel. 

The author draws attention to the importance of remembering 
the possibility of a hematoma in this region, and to make an early 
exploration and tie off any bleeding vessels. GOLDSMITH. 
Some Observations on the Tonsil and Adenoid Operation in Children. 

Keen, J. A. (Leicester), Jour. of Laryng. and Otol.. 47-449, June, 1932. 

The author discusses certain abnormal conditions and special 
problems from a series of 10,000 cases of tonsil and adenoid oper- 
ations. A prominent tubercle of the atlas was found in one case 
in every four hundred. This condition may cause difficulty in the 
removal of the adenoids, especially if one uses the curette. The 
styloid process could be felt in the empty tonsil fossz in one case 
in every five thousand. 

There were two instances where an unexpected choanal polypus 
was found at operation. A latent peritonsillar abscess was found 
three times, in this series of cases, but in none of the cases were 
there any complications following the operation. 

The problem in certain cases as to whether the tonsils should 
be removed as well as the adenoids is djscussed. Operations on 
the turbinates should be avoided as far as possible in children. 
The author does not approve of the finger examination for 
adenoids in children. The La Force adenotome is greatly to be 
preferred for the removal of adenoids instead of the adenoid 
curette. GOLDSMITH. 











ABSTRACTS OF CURRENT ARTICLES. 623 


Pyemia Following Tonsillectomy. 

Hybasek, J., The Otolaryngologia Slavica, Vol. 4, 1932. 

After reviewing the literature, particularly the work of Pro- 
fessor Goerke, Linck and Waldapfel, the author describes in 
detail the modus operandi of a thrombophlebitis secondary to 
tonsillectomy, also reviewing particularly the surgical treat- 
ment about the neck for this serious condition, The real 
interest in the article is the case report. So complete is the 
history and the course, as well as the different blood examina- 
tions, that it reads more like a novel than a case report. The best 
part of the report is the complete recovery of the patient, follow- 
ing a type of pyemia that has been observed by the majority to 
be fatal. One striking thing in the report of the case is the operat- 
ing on. the tonsils only three weeks after a severe acute lacunar 
tonsillitis of a streptococcic nature was present. BECK. 
Application of Radium in Inoperable Tumors of the Neck. 

Novak, F. V., The Otolaryngologia Slavica, Vol. 4, 1932. 

Irradiating inoperable hypopharyngeal tumors by a type of 
radium seed is the essential point in this article. The author does 
not believe it possible to determine dosage before treatment nor 
what reaction will appear. The special method of introducing 
these specially constructed glass seeds is said to be responsible for 
better results and avoidance of necrosis. 

External irradiation by seeds, as well as by many points of 
irradiation by means of deep therapy is also advocated in con- 
junction with the irradiation of the tumor itself. As to the actual 
results, the author says they have obtained good results by this 
method, but no statistics as to cure or partial cures or recurrences 
are stated. BECK. 
Erysipelas of the Pharynx and Larynx. 

Katz, Benjamin (Los Angeles), Arch. of Otol., 17:30, Jan., 1933. 

The author reviews the literature on this subject and reports 
a case. He believes most streptococcus sore throats with marked 
edema of the pharynx or larynx, fever and malaise are likely to 
be erysipelas. 

He believes there is a close relationship between epidemic milk 
borne septic throats and erysipelas and feels that serotherapy and 


vaccinotherapy are a specific form of treatment. TOBEY. 
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Histologic Examination of Tonsils in Cases Where Severe Primary 
and Secondary Hemorrhages Occurred. 

Alcalay, B., The Otolaryngologia Slavica, Vol. 4, 1932. 

The writer has studied many microscopic sections relative to 
the explanation as to why in some cases bleeding occurs and not 
in others, when all technical conditions are favorable and the gen- 
eral systemic conditions are normal. He has found invariably, in 
those cases in which secondary hemorrhage followed the opera- 
tion, that there was a marked perivascular infiltration as well as a 
great deal of cicatricial tissue formation within the capsule proper. 

rom these findings it is assumed that the tissues about the 
tonsils are of that same structure and thus more subject to bleed- 
ing than when the tonsils are rich in lymphoid tissue and the blood 
vessels are not surrounded with so much cicatricial tissue. 

To the abstracter this seems rather a fatalistic and useless con- 
clusion. BECK. 
Clinical Records: An Unusual Case of Endothelioma of Nasopharynx. 

Guthrie, T., and Evans, W. H. (Liverpool), Jour. of Laryng. and Otol., 

47 :406, June, 1932. 

A woman, 64 years of age, was operated on twenty-two years 
ago, when a hard tumor was removed from the nasopharynx. 
There was a recurrence eleven years later and it was again re- 
moved, Last year, about eleven years after the second operation, 
the patient had another recurrence and for several months the 
right ear had been more or less deaf. The tumor was removed, 
and although adherent it gave the impression of “shelling out” 
and left a smooth surface. Two months later healing was com- 
plete, no growth was visible, and the hearing of the right ear 
had returned to normal. 

The pathologic report was an endothelioma. The possibility of 
a mixed cell tumor of the type found in the salivary glands was 
considered and though this possibility could not be excluded still 
the tissue composed of tubular spaces and hyaline material only 
and the histologic character of the tumor cells proper was more 
suggestive of an endothelial origin. 

The case was interesting on account of the comparative infre- 
quency of endothelioma of the nasopharynx, the long clinical his- 
tory and the peculiar histologic features of the growth. 

GOLDSMITH. 
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LARYNX. 


Developmental Relations of the Lungs to the Larynx (Rapporti di 
sviluppo fra polmoni e laringe). 

Bombetti, U. (Rome), Valsalva, 8 :493, July, 1932. 

Clinical and experimental results (especially from animals on 
which one lung was compressed by oil in the pleural cavity) lead 
the author to conclude that defective lung development reduces 
the size and muscular development of the larynx for a considera- 
ble time, after which compensatory but incomplete development 
occurs. Pathologic and functional changes in both organs seem 
to be interdependent. FENTON. 
Waldeyer’s Ring in Pulmonary and Laryngeal Tuberculosis (Il com- 

portamento dell’anello di Waldeyer nella tuberculosi pulmonare e 

laringea). 

Rubaltelli, E. (Padua), Valsalva, 8:519, July, 1932. 

Five years’ examination of some 4,000 cases of tuberculosis 
discloses little or no development of the lymphoid structures of 
the upper air passages, denoting poor blood supply and impaired 
resistance of their mucosal surfaces. The presence of hyperplastic 
lymphoid elements bespeaks a high degree of defensive power 
against tubercular invasion of the tracheobronchial tree, in his 
opinion, FENTON. 
Clinical Records: Whooping Cough and Laryngitis. 

Mackenzie, Dan (London), Jour. of Laryng. and Otol., 47 :546, Aug., 1932. 

A mistaken diagnosis of whooping cough in adults may be 
made, as the period prior to the formation of the characteristic 
cough is frequently marked by an acute or subacute laryngitis. 
A former attack in childhood does not exclude the possibility of 
the disease recurring in adult life. GOLDSMITH. 
Multiple Subcutaneous Metastases From a Primary Intrinsic Laryngeal 

Carcinoma. 


Oldham, J. B., and McGibbon, J. E. G. (Liverpool), Jour. of Laryng 
and Otol., 47 :633, Sept., 1932. 


An alveolar carcinoma of the left ventricular band in a man, 
63 years of age, with multiple subcutaneous metastases distributed 
from the vertex to the thigh is reported. Onset of the throat 
symptoms occurred in 1924, and in 1930 radium needles were 
inserted into the primary growth by fenestration of the left thyroid 
ala. Fifty-eight subcutaneous metastases were excised during a 
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period of 2% years. There has apparently been no deeper meta- 
stases. After the application of the radium the laryngeal growth 
disappeared for over two years, but there is now a suspicion of 
a local recurrence on the left ventricular band. GOLDSMITH. 


EAR. 


Spontaneous Perforation of the Sigmoid Sinus Following the Mastoid 

Operation: Report of Three Cases. 

Smith, Angelo J. (Yonkers, N. Y.), Arch. of Otol., 17:43, Jan., 1933. 

In all of these cases the author found bone destruction at the 
time of operation sufficiently advanced to warrant removing the 
sinus plates extensively and in one instance the dura posterior to 
the sinus was exposed. 

He must have kept the mastoid wounds widely opened, for he 
was able to observe the advancing destruction of the sinus wall 
with bulging of the intima, in each instance before rupture, and 
also able to control the hemorrhage when it came. 

He felt that virulence of the organism was the factor producing 
necrosis of the sinus wall and also felt that the intima was as 
highly resistant to infection as the other coats of the sinus wall. 

Thrombosis did not occur before rupture of the intima, and no 
evidence of septicemia, and he concludes that rupture will usually 
occur in a necrosing sinus not supported by bone before a throm- 
bus will form. Tosey. 
Primary Jugular Bulb Thrombosis: A Study of Twenty Cases. 


Maybaum, Jacob L., and Goldman, Joseph L. (New York), Arch. of 
Otol., 17:70, Jan., 1933. 


These twenty cases occurred over a period of eleven years. The 
authors regard certain anatomic factors, such as dehiscences, etc., 
as predisposing to bulb thrombosis. 

They stress the importance of blood cultures in cases that give 
a history of recent middle ear infection following which a fluctu- 
ating fever, progressive anemia and ocular fundi changes occur. 
If these symptoms cannot be accounted for otherwise, primary 
jugular bulb thrombosis should be suspected. 

In surgical treatment, they feel that occlusion of the main 
channels of systemic invasion, especially the torcular end of the 
lateral sinus, is of prime importance, and no extensive surgery 
indicated on the bulb itself if it can possibly be avoided. Tosey. 
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Aural Vertigo. 
Neville, W. S. Thacker (Harrogate), Jour. of Laryng. and Otol., 47 :533, 
Aug., 1932. 

The author supports the theory of Dide Dederding that symp- 
toms of deafness, tinnitus and vertigo with vomiting and diar- 
rhea may be due to a faulty water metabolism. It is demonstrated 
by measuring the intake and output of a given quantity of water 
and also by giving intravenously 1 cc. of the powerful diuretic 
salyrgan. Many of these patients show a low percentage of hemo- 
globin. The treatment consists ina limited intake and an increased 
output of water. When a patient oversteps the mark as regards 
fluid, the author has found that bulbocapnine may arrest the 
symptoms. Five illustrative cases are given. GOLDSMITH. 
The Physiology of the Middle Ear-.(La physiologie de loreille 


moyenne.) 
Philip, R. (Bordeaux), Rev. de Lar., Otol., Rhin., 53:695, June, 1932. 


This experimental thesis of fifty pages is based on microscopic 
study of the moving ossicular chain in living rabbits, exposed by 
trephining from below through the auditory bulla and recording 
the nature, extent and direction of ossicular response to all fre- 
quencies of sound. The source of sound waves was a set of pho- 
nograph discs specially recorded with fifty-second bands of each 
frequency used, within the tone limits of such instruments. 

Under the microscope, no gross lateral movement of ossicles 
takes place, rather a molecular vibration of the frequency trans- 
mitted by the tympanic membrane. A variable amount of sound, 
not more than 17 per cent, crosses the tympanum by vibration of 
its contained air. 

The author demonstrated the accuracy of accepted theories 
respecting the action of the tensor tympani. Respecting the sta- 
pedius, he shows excellent figures demonstrating how this muscle 
draws the posterior limb of the stapes down into the oval window 
and locks it there. At the same time a slight subluxation of the 
head of the stapes with the descending process of the incus occurs. 
Contact is only preserved at the anterior edge of the articular 
surface of the stapes. 

Stapedius contractions occur with weak and moderate sounds ; 
they are rapidly completed. Tensor tympani contractions are 
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geared to louder sounds, supplementing the more delicate stape- 
dius action. Such contractions protect the labyrinth against severe 
vibratory stimuli (1) by tension of the membrana tympani and 
blockade of the stapes in the oval window, thus increasing the 
inertia of the vibrating system, and (2) by partial separation of 
the articular surfaces of the incus from both the malleus and 
stapes, thus interrupting the bone conduction of the sound. This 
is a most accurate and well documented study from Prof. Port- 
mann’s laboratories. FENTON. 
Paracusis Willisii and Some Clinical Features of the Otosclerosis 

Syndrome. 

Jenkins, G. J. (London), Jour, of Laryng. and Otol., 47 :517, Aug., 1932. 

The author discusses the relation of paracusis with the oto- 
sclerosis syndrome, He describes in detail the signs and symp- 
toms associated with otosclerosis and their effect on paracusis. 
There is a change in the labyrinth which affects the general activ- 
ity but mostly in the low tone range of hearing. The other factors 
concerned in the production of this symptom are the nose, the 
conversational voice and the hearing of the normal listener. The 
voice has two qualities of importance, volume and pitch. The 
fundamental tone of the voice must be low pitch. Paracusis 
can only occur when the hearing syndrome found in many 
cases of otosclerosis is present. When present it is evidence 
that there are certain pathologic changes in the labyrinth, no 
matter what the condition of the auditory apparatus is, external 
to the foramen ovale, whether normal or diseased. 

GOLDSMITH. 


Notes on a Case of Acusticus Tumor in Which Both Auditory Nerves 

Were Involved by Separate Growths. 

De Klejn, Adrian (Utrecht), and Gray, Albert A. (London), Jour. of 

Laryng. and Otol., 47 :589, Sept., 1932. 

This case, which was a neurofibromatosis (Von Recklinghau- 
sen’s disease) affecting the auditory nerve, is presented with a 
detailed study of the pathologic manifestations observed. In such 
cases it is not unusual to find a tumor on each side. The growth 
on the left side had extended through the labyrinth and appeared 
in the middle ear. The penetration into the middle ear occurred 


entirely through the round window, although the vestibule was 











ABSTRACTS OF CURRENT ARTICLES. 629 


filled quite as completely with the tumor tissue as was the cochlea, 
and the footplate of the stapes was to a certain extent displaced 
outwards by the pressure of the growth. 

An interesting feature was the deposit of newly formed bone 
in the cochlear cavities in the apical portion in the left ear. This 
newly formed bone was not in direct contact with the tumor tissue 
and was therefore not due to direct mechanical irritation. Further- 
more, there was no sign of inflammatory activity either in the 
newly formed bone itself or in the neighborhood. It stained more 
deeply and was more porous in texture than the adjacent normal 
bone. This newly formed bone was similar to that which is char- 
acteristic of otosclerosis. 

The writer suggests that the newly formed bone in this case and 
in otosclerosis is a trophic result of disturbance of the nerve supply 
of the labyrinth as a whole. 

Interesting pathologic changes were present in the stria vascu- 
laris, the spiral ganglion of the cochlea and in the complete dis- 
appearance of the organ of Corti in the basal whorl, while the 
middle and apical whorls appeared normal. 

A number of excellent photomicrographs are shown. 

GOLDSMITH. 
Pathologic Changes in the Auditory Nerve in Otosclerosis and Their 

Significance Clinically, Especially With Regard to Paracusis Willisii. 

Gray, Albert A.(London), Jour. of Laryng. and Otol., 47 :598, Sept., 1932. 

Pathologic changes were demonstrated in four cases of oto- 
sclerosis. There was a degeneration of the fibers of the cochlear 
nerve, which appeared first in the medullary sheath and neuri- 
lemma and later in the axis cylinder. This process occurred inde- 
pendently of the fixation of the stapes or of the long change in 
the capsule of the labyrinth, and it probably preceded both of 
these changes. Deafness occurred as a result of the degeneration 
of the fibers of the cochlear nerve before the stapes was fixed. 

The author believes that the clinical picture of otosclerosis is 
produced for the most part by this degeneration of the cochlear 
nerve, and only to a minor degree by the fixation of the stapes. 
The latter may add to the deafness already present and may also 
account for the relatively prolonged bone conduction. Paracusis 
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Willisii, tinnitus and, for the most part also the deatness, are 
explained by the diseased condition of the nerve. 

The strength of a nerve current depends upon the number of 
impulses per second and not upon the intensity of the individual 
impulses. When the medullary sheath and neurilemma are dam- 
aged and no longer able to insulate the axis cylinder the impulses 
are able to a certain extent to escape into the surrounding tissues 
and the strength of the current diminishes as it passes up the 
nerve fiber to the synapse. If there happen to be adjacent nerve 
fibers in which also the axis cylinder is not insulated, then impulses 
can pass from one axis cylinder to adjacent ones and vice versa. 
Therefore in the case of the paracustic individual, nerve currents 
produced by the surrounding noises can be diverted to strengthen 
the currents created by the conversation. 

Tinnitus is explained by the axis cylinders of many fibers being 
exposed to the injurious products of metabolism in the surround- 
ing tissues. 

The diminished secretion of wax in the meatus, the sluggish 
vasomotor reaction and accompanying diminished sensitiveness 
of the tympanic membrane, the bony change in the capsule of 
the labyrinth and the degeneration of the cochlear nerve are inde- 
pendent of each other and do not stand in the relationship of 
cause and effect. The author suggests that they are called into 
existence by some common factor, which is probably to be looked 
for in the vasomotor arc which controls the nutrition of the 
structures of the organ of hearing as a whole. These changes 
in the various structures are all degenerative in character and 
not inflammatory. They may occur in varying degree in the dif- 
ferent structures in different individuals. Hence the clinical pic- 
ture of otosclerosis varies within fairly wide limits in different 
cases. 

A number of photomicrographs of the cochlear nerve are 
shown. GOLDsMITH. 
Cholesteatoma in Aural Suppuration: Its Relation to Prognosis. 

Jolson, T. B. (Guildford), Jour. of Laryng. and Otol., 47 :380, June, 1932. 

The author supports the hypothesis advanced by Dr. Dan Mac- 
kenzie that cholesteatoma is a primary condition and that the 


suppuration, so frequently found associated with it, is secondary. 
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In treating suppurative otitis media by zinc ionization none of 
the cases diagnosed as cholesteatoma were cured, but omitting 
these cases the percentage of cure was 80 per cent. It is sug- 
gested that the reason “attic” cases are so resistant to conservative 
treatment is because cholesteatoma is a primary condition. The 
cholesteatomatous hyperplasia probably precedes the sepsis by a 
considerable period. The hyperplastic process starts from the 
periphery and slowly fills in the lower tympanic space so that it is 
shut off before sepsis arises. The presence of cholesteatoma usu- 
ally requires a radical mastoid operation to establish free drainage 
and aeration. The epithelium in a radical mastoid cavity obtained 
by operation frequently has a characteristic tendency to prolif- 
erate, which appears to be the original epidermoid tendency trans- 
mitted from the epithelium of the middle ear. 

Seven illustrative cases are given in the article. 

GOLDSMITH. 
Labyrinthitis: A Complication of Middle Ear Suppuration: A Clinical 
and Pathologic Study. 

Turner, A. L., and Fraser, J. S. (Edinburgh), Jour. of Laryng. and Otol., 

47 :657, Oct., 1932. 

This paper is the third and concluding portion of work upon 
labyrinthitis at the Royal Infirmary of Edinburgh and covers 
the years 1907 to 1931, inclusive. 

Part I, dealing with the clinical aspect of the subject, appeared 
in the Journal of Laryngology, 1927, Vol. XLII, page 22, and 
Part II, dealing with the “Pathology of Labyrinthitis,” appeared 
in the same journal in 1928, Vol. XLIII, page 609. 

During the period under review there were 14,479 cases of 
middle ear suppuration, in which labyrinthine complications were 
diagnosed in 216 cases—i. e., in 1.5 per cent, and included twenty- 
two cases of labyrinthitis following the radical mastoid operation, 
the so-called “induced” labyrinthitis. Intracranial complications 
were present in 25 per cent of the cases of spontaneous labyrinth- 
itis on admission, 

The article gives the detailed statistics of the different types of 
labyrinthitis with a discussion on the diagnosis and treatment 


advised in each form. 
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In the cases of labyrinthitis not associated with intracranial 
complications on admission there were 7.3 per cent recoveries, 
while in the postoperative (“induced”) labyrinthitis the recoveries 
were 63.6 per cent. Cases of labyrinthitis admitted with intra- 
cranial complications showed 26 per cent recoveries. 

The authors believe that if the radical mastoid operation is 
indicated in a case with latent labyrinthitis, the labyrinth should 
be opened and drained at the same time. In the cases of spon- 
taneous cure in which the condition of the middle ear called for 
the radical mastoid operation, no labyrinth operation was per- 
formed. They feel that the most favorable cases of meningitis 
are those which follow labyrinthitis and, if the internal acoustic 
meatus be promptly opened and drained, according to the method 
of West and Scott, the prognosis is far from hopeless. 

GOLDSMITH. 
Clinical Records: Gradenigo’s Syndrome With a Case Report. 
Hutchinson, K, (Montreal), Jour. of Laryng. and Otol., 47:679, Oct., 
1932. 

The possible routes in the progression of the primary infection 
are given and reference is made to the monograph on the subject 
by Profant, published in 1931. 

The case reported was in a man, 39 years of age, who devel- 
oped Gradenigo’s syndrome six weeks after a simple mastoid 
operation. At his second operation the extensive pneumatization 
of the cells permitted opening towards the apex of the petrous 
bone by following a clearly defined path of infected cells passing 
over the labyrinth, the superior limits of which were clearly out- 
lined and recognized by the dense capsule of whitish bone. Six 
months after the operation the abducens paralysis was completely 
cured. GOLDSMITH. 
Latent Thrombophlebitis of the Lateral Sinus (La _ tromboflebite 

latente del seno laterale). 

Carnevale-Ricci, F. (Milan), Arch. Ital. di Otol., Rin. e Laryng., 43: 

513 (September ), 1932. 

The author describes three cases of latent thrombophlebitis of 
the lateral sinus without the slightest manifestation of any symp- 
toms indicating its involvement. He explains this evidence to be 
due to the rapid organization of the thrombus which prevents 
the morbid process to spread. SCIARETTA. 
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Contribution on Sarcoma of the Pinna (Contributo allo studio dei 
sarcomi del padiglione dell’orecchio). 


Spestale, V. (Naples), Arch. Ital. di Otol., Rin. e Laryng., 43:526 (Sep- 
tember), 1932. 

The author describes a case of fibrosarcoma of the pinna. He 
gives the histologic classification of thirteen cases previously re- 
ported. In his case he gives the clinical history with the histologic 
examination and microphotographs, bringing out the relation of 
the fibrosarcoma development with the embryologic cartilaginous 
residues of the pinna, and further he studies the vascularization 
of the tumor, the formation of the blood cysts and the degenera- 
tion of the reticular cartilages. SCIARRETTA, 
The Subarcuate Fossa of the Temporal Bone in Mammalians—Mor- 


phologic and Embryologic Researches. (La fossa cubarcuata del 
temporale nei mammiferi—Ricerche morfologiche ed embriologiche.) 


Ciurlo, L.. (Genova), Arch, ltal. di Otol., Rin, e Laryng., 43:707 (De 
cember ), 1932. 

The author has studied the subarcuate fossa of 1,020 human 
adults and numerous fetuses and also of many mammalians. He 
describes the various forms it presents and the relations which it 
acquires with the meninges, the cerebellum and the choroid plexus 
of the fourth ventricle. He further describes the conformation 
of the subarcuate fossa in various periods of its development in 
embryos of cat, dog and bat. In these embryo and adult mam- 
malians the subarcuate fossa contains a lobule of the cerebellum 
and is also filled with mucous tissue and many veins. These veins 
represent a branch of the posterior cerebral vein which empties 
into the internal jugular and sometimes it anastomoses with the 
superior petrosal sinus. SCIARETTA. 
Acute Mastoiditis With Unruptured Tympanic Membrane in Nurslings 

and Young Infants (Contributo alle mastoiditi acute con mem- 

brana timpanica imperforata nei lattanti e nella prima infanzia). 

Gregorint, F. V. (Milan), Arch. Ital. di Otol., Rin. e Laryng., 43 :641 

(November ), 1932. 

From 297 mastoid cases in children up to nine years of age he 
reports thirty-six cases of this type of mastoiditis, of which twen- 
ty-six were nurslings and ten infants. The author discusses at 
length the various hypotheses for the absence of involvement of 


the tympanic membrane, brings out the frequency, especially in 
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nurslings, of this type of mastoiditis, and points out the danger 
of delaying the immediate operative procedures while a prompt 
surgical intervention will bring a sure and rapid cure. 
SCIARRETTA. 
MISCELLANEOUS. 


Early Diagnosis in Meningitis: Chemical Studies of the Spinal Fluid. 

Kopetsky, J., and Fishberg, Ella (New York), Arch. of Otol., 16:851, 

Dec., 1932. 

These authors stress the advantage of early diagnosis of menin- 
geal infections and feel that chemical analysis of the cerebrospinal 
fluid offers the most hope. 

They have secured a series of normal cerebrospinal fluids and 
have established a normal chemical content for these. By compar- 
ison with meningitis fluid, they have found in meningitis that the 
potassium salts are increased, the Ph lowered, the carbonate con- 
tent lowered and a marked increase in lactic acid. 

The increase in lactic acid also takes place in the blood plasma, 
but the ratio of increase in the spinal fluid is far greater. 

Tosey. 
The Operative Closure of Oro-Maxillary Fistula. 

Guthrie, D. (Edinburgh), Jour. of Laryng. and Otol., 47:459, July, 1932. 

Oro-maxillary fistula which may occur after teeth extraction 
or after operation on the sinus is not rare and is often difficult 
to treat. The author believes that conservative treatment is of 
little value and discusses the various plastic operations. 

When the opening is small and limited to the alveolus Zange’s 
operation may suffice. This consists in separating the epithelial lin- 
ing of the fistula, tucking it into the opening like the stump of an 
appendix, and then covering the raw area with alveolar and palatal 
flaps. 

For larger openings he prefers the operation described by 
Achausen, and it is applicable, whether the fistula involves the 
canine fossa or the alveolus. A flap of mucous membrane is taken 
from the fornix, and it must be cut so deep as to include a thin 
layer of buccinator muscle. After excising the fistula and invert- 
ing its lining mucosa, the flap is stitched over the new area. The 
writer has applied this method successfully in three cases during 
the past year. GOLDSMITH. 
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Cholesterol Metabolism. 

Gardner, J, A., Jour. of Laryn. and Otol., 47 :395, June, 1932. 

During the last twenty years a large amount of work has been 
published on the amount of cholesterol in the blood in disease. 
The author draws attention to certain biochemical facts, accumu- 
lated during the past decade. 

Cholesterol exists in the body in the free or alcoholic condition, 
and also in the form of its esters with the higher fatty acids. 
In the red blood cells, where the cholesterol is mainly in the free 
condition, the percentage appears to be fairly constant both in 
health and disease. (in the other hand, the cholesterol of the 
plasma changes markedly during both the ordinary metabolic 
process and in disease. Therefore it is essential that blood choles- 
terol estimations should be made on the plasma. In health the 
range of plasma cholesterol is considerable, but in a single indi- 
vidual it is much more constant. 

Hypocholesterolemia occurs at the height of fever in a variety 
of febrile and infective conditions, but the meaning of this is not 
yet understood. True hypocholesterolemia occurs in certain types 
of nephritis, hypothyroidism, biliary stasis and diabetes. 

GOLDSMITH. 


Clinical Records: A Case of Complete Cicatricial Stricture of the 

Esophagus. 

Wishart, J., and Briggs, W. (Blackburn), Jour. of Laryng. and Otol., 

47 :464, July, 1932. 

A man, 40 vears of age, developed a complete stricture 33/% 
cm. from the upper incisor teeth, caused by a strong caustic sub- 
stance. As the stricture was absolutely impermeable it was impos- 
sible to dilate it. A gastrostomy was performed. Later the abdo 
men and stomach were opened so that the whole hand could be 
passed into the stomach and an index finger passed through the 
cardiac orifice to the lower limit of the stricture. A long metal 
probe was then passed through the esophagoscope and made to 
pierce the center of the upper limit of the stricture. With very 
great care the probe was directed down through the stricture so 
that it penetrated it to the center of the tip of the finger in the 
lower end of the esophagus. There seemed to be % to 34 inch 
of hard fibrosed tissue. <A silk thread was then pulled through 
the stricture, and at weekly intervals retrograde bougies were 
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passed until finally it was possible to pass the largest size. The 
patient is now quite comfortable and can eat his ordinary food 
with little or no difficulty. 

The writer believes that for a permeable stricture of the esopha- 
gus the retrograde dilatation method of Tucker is ideal. When 
it is difficult to assess the severity of the tissue destruction there 
is a natural tendency to await developments and postpone opera- 
tion, but he feels that the safest and best course to adopt in all 
cases of poisoning by a true corrosive is an early gastrostomy 
combined with the swallowing of a thread after the Tucker meth- 
od. This insures rest to the damaged esophagus and at the same 
time allows the employment of retrograde bougies should a severe 
stricture develop. GOLDSMITH. 
The Pathology of Deafmutism. 

Fraser, J. S. (Edinburgh), Jour. of Laryng. and Otol., 47 :538, Aug., 1932. 

Deafmutism is classified into those due to developmental errors 
and those due to inflammatory conditions. In the first group there 
is the sporadic form, well known in this country, and the endemic 
form, frequently seen in Switzerland. The inflammatory or 
acquired type includes cases due to traumatism, congenital syphi- 
lis, meningitic labyrinthitis, and labyrinthitis following otitis 
media, There is an illustrative case given and a number of inter- 
esting photomicrographs. GOLDSMITH. 
Clinical Experiences in Surgical Treatment of Facial Palsy by Auto- 

plastic Nerve Grafts: The Ballance-Duel Method. 

Duel, Arthur B. (New York), Arch. of Otol., 16:767, Dec., 1932. 

Duel reports twelve cases, one double, of facial palsy in human 
beings who have been operated on according to principles evolved 
from animal experimentation and these experiments have been 
previously reported. 

Autoplastic grafts of various nerves were used, and in two 
instances only a decompression of the facial nerve in the fallopian 
canal was necessary. The grafts used eliminated all associated 
movements as in anastomoses. They were taken from the expira- 
tion nerve of Bell, the intercosto-humeral,:and intercostal nerves. 

Duel’s comment on what has been learned from these experi- 
ments is very enlightening and an excellent discussion by Frazier 


and Ballance follows. ToseEy. 
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Bronchographic Studies. 

Popowich, Lasa, The Otolaryngologia Slavica, Vol. 4, 1932. 

By the aid of a duodenal sound with a metal tip, as well as the 
use of lipiodol under fluoroscopic examination, the various parts 
of the trachea and upper bronchial tree were studied; first as to 
the spasmodic action or contractures ; second, the ease with which 
the radiopaque materials take their course, either to the right or 
left: (a) as to its small or large quantity passing; (b) as to the 
various movements or changes of position of the head and body, 
whether to right or left, and the course the lipiodol observed. The 
flow of lipiodol in different temperatures was also observed. 

The article is very instructive and the schematic illustrations 
which accompany it are most convincing. BECK. 
Studies on Blood and Tissue Reactions: The Peripheral Blood Picture 

Is the Image of the Focal Lesion. ~ 


Harvey, W. F.. and Hamilton, T, D. (Edinburgh), Edinburgh Med. 
Jour., 39 :439, July, 1932. 


Experiments were undertaken to correlate the cellular reaction 
in the peripheral blood with the focal lesion of disease. The peri- 
toneal cavity was selected as the tissue or lymph space of the 
disease and the cells found in the peritoneal exudate as indicative 
of tissue cell reaction. Observations were made at identical times 
of this cellular reaction and that of the blood. The relative per- 
centages of particular types of cells in each case were made. 
Graphs are given showing the different irritants used, the inter- 
vals for the injections and the percentage of granulocytes ob- 
served at each stage in the peripheral blood and peritoneal fluid. 

The investigations found that the peripheral circulating blood 
has a similar cell composition and the same significance for the 
phase of the disease as has the focal lesion. This fact determines 
the value of the differential cell count. GOLDSMITH. 
Toxic Goiter: A Survey of Cases Treated During Ten Years. 

Eason, J., and Wallace, J. L. (Edinburgh), Edinburgh Med. Jour., 

39 :507, Aug., 1932. 

A questionnaire was sent to patients who had received non- 
surgical treatment for toxic goiter during a period of ten years. 
Replies were received from 261 out of 315 patients. The mor- 
tality rate was extremely low, as compared with figures obtained 
in another large center, and the authors suggest that the type of 
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the disease varies considerably in different parts of the country. 
The inquiry does not show that any particular method of non- 
surgical treatment in toxic goiter should have prior claim when 
late results are being considered. Radium treatment, however, 
has the advantage that it can be employed with great benefit in 
ambulant cases. The results obtained by medical treatment sug- 
gest that, where time is not an important factor, recourse should 
not be had to surgical interference until nonsurgical measures 
have been given a fair trial, except in severe cases of long stand- 
ing. GOLDSMITH. 
Folia Otolaryngologica Orientalia. 

Folia Otolaryngologica Orientalia is a new quarterly, published 
in Jerusalem in series which includes internal medicine and oph- 
thalmology, with articles and abstracts in English, French and 
German, copying the system of the Acta (Stockholm) and the 
Otolaryngologica Slavica (Praha). It is very well illustrated 
and contains fifteen articles, mostly short and by various men in 
Palestine and Egypt. Prof. Kubo (fukuoka, Japan) contributes 
an accurate historical and clinical study of sword-swallowers and 
the relation of their art to his squatting-seated posture for esoph- 
agoOscopy. 

Taptas of Constantinople advises laryngectomy with careful 
drainage rather than radiotherapy for intrinsic carcinoma, 

Rejt6 of Budapest describes Benedek’s new method of cranial 
percussion with radio-tube amplification for diagnosis of the loca- 
tion of cerebral abscesses. 

Feigenbaum and Salzberger of Jerusalem report twenty-four 
cases of retrobulbar neuritis of nasal origin observed since 1925, 
with operation in sixteen cases, eight cured, three in:proved. The 
cured and improved cases were done within six to eight months ; 
those unimproved were done at later periods. Most of these 
cases had both gross and microscopic changes of some momeiut, 
in ethmoid, sphenoid or both. 

The new journal seems destined to afford a worthy medium for 


interchange of opinion in a district hitherto tributary to Austria 


or Italy for medical training and guidance. FENTON. 
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Tumors of Bone. 

Charles F. Geschickter, M. D., Surgical Pathological Laboratory, De- 

partment of Surgery, Johns Hopkins Hospital and University, Balti- 

more, and Murray M. Copeland, M. D., Memorial Hospital, New York 

City. Buckram. Octavo of 252 pages with 406 illustrations. New 

York City: The American Journal of Cancer, 1931. Price, $5.00. 

An exceptionally complete review of all known types of bone 
tumors. While it does not deal specifically with malignancies of 
the nasal bones, the concise description of tumors which may be 
found in this region should be of use to the rhinologist. 


Intracranial Pyogenic Diseases. A Pathological and Clinical Study of 
the Pathways of Infection from the Face, the Nasal and Paranasal 
Air-Cavities. 

A. Logan Turner, M. D., LL. D. Edin., Hon. F. R. C. P. Edin, F. R. S. 

E.: Fellow of the Royal College of Surgeons of Edinburgh; Consulting 

Surgeon, Ear and Throat Department, Royal Infirmary of Edinburgh; 

and F. Esmond Reynolds, M. D. Edin., D. T. M. & H. Camb., M. R. C. 

P. Edin.; Superintendent of the Laboratory of the Scottish Asylums’ 

Pathological Scheme, and Lecturer on Neuro-Pathology, University of 

Edinburgh. Cloth. Octavo of 271 pages with 82 illustrations, 21 being 

colored. Edinburgh: Oliver and Boyd, 1931. Price, 12/6 net. 

This is one of the most satisfactory monographs which it has 
ever been our pleasure to read. It is based entirely upon the origi- 
nal observations of fifty-five cases, twenty of them microscopically 
investigated, twenty-six both clinically and postmortem, and nine, 
some of whom recovered, only clinically. 

These cases are meticulously described in all their detail and the 
illustrations, many of them in color, are exceptionally fine. 


Diseases of the Nose, Throat and Ear. 
Edited by A. Logan Turner, M. D., LL. D., F. R. C. S. E.; Consulting 
Surgeon, Ear and Throat Department, Royal Infirmary, Edinburgh; with 
the collaboration of J. S. Fraser, M. B., F. R. C. S. E., Surgeon to the 
Ear and Throat Department, Royal Infirmary, Edinburgh. W.. T. 
Gardiner, M. C., M. B., F. R. C. S. E.; Aural Surgeon, Eye, Ear and 
Throat Infirmary, Edinburgh. J. D. Lithgow, M. B., F. R. C. S. E.; 
Surgeon to the Ear and Throat Department, Royal Infirmary, Edin- 
burgh. G. Ewart Martin, M. B., I’. R. C. S. E.; Assistant Surgeon, Ear 
and Throat Department, Royal Infirmary, Edinburgh; and Douglas 
Guthrie, M. D., F. R. C. S. E.; Surgeon to the Ear and Throat Depart- 
ment, Royal Hospital for Sick Children, Edinburgh. Cloth. Octavo of 
465 pages with 250 illustrations and 19 plates, of which 8 are in color. 
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Third Edition, Revised and Enlarged. New York: William Wood and 

Company, 1932. Price, $6.00. 

The third edition of Turner’s popular text. The new material of 
this edition deals chiefly with peroral endoscopy, Meéniére’s symp- 
tom complex and a description of the physiology of the otolith 
apparatus. 

The work is an extremely practical one and devotes much more 
space to pathology and minute anatomy than the average text. 
Blind Flight in Theory and Practice. 

Major W. C. Ocker and Lieut. C. J. Crane. Octavo of 200 pages 

with 111 illustrations. Naylor Printing Co., San Antonio, 1932. 

This book treats of the problems of aviation in fog. The prob- 
lems are stated clearly ; the instruments used to solve the problems 


are described ; the practical application of the instruments is illus- 


trated. 
The contribution is simple, yet exact and scientific. It reads like 


a novel. It should interest otolaryngologists. 
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